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CHAPTER - I 
INTRODUCTION MiD HISTORICAli KBVIEW 
The world of bottom of a q u a t i c environment p r e s e n t s a 
wonderful p i c t u r e where thousands of l i v i n g o rgan i sms , range, 
from mic roscop i c t o macroscopic i n c l u d i n g c h e m o s y n t h e t i c 
b a c t e r i a , s a p r o p h y t i c f u n g i , micro and macro i n v e r t e b r a t e s , 
v e r t e b r a t e s , a l g a e and h i g h e r a q u a t i c p l a n t s . They e a t t o g e t h e r , 
s t r a g g l e t o g e t h e r and l i v e t o g e t h e r i n a ba l anced h a b i t a t forming 
s t r a n g e communi t ies . These b o m - f r e e l i t t l e c r e a t u r e s c r a w l o r 
move on mud, burrow i n sandy s i l t , s t r u g g l i n g f o r space f o r 
b r e e d i n g purpose , f o r food and a r e not i r e s t r i c t e d t o a d e f i n i t e 
n i c h e but c o n t i n u o u s l y moving f r e e l y th roughou t t h e b a s i n of 
t h e aqvia t ic environment so a s t o form a f r e e world of t h e i r own. 
The organisms a s s o c i a t e d with t h e s o l i d - l i q u i d i n t e r p h a s e 
a r e o r d i n a r i l y termed a s ben thos (Haecke l , 1 8 9 1 ) . I n o t h e r 
words,' t h e a s s o c i a t i o n of s p e c i e s of p l a n t s and a n i m a l s t h a t 
l i v e i n o r on t h e bottom of a body of wate-^ i s known a s b e n t h o s 
( H u t c h i n s o n , 1967) . When organisms l i v e i n o r on or o c c a s i o n a l l y 
a s s o c i a t e d wi th aq i i a t i c s e d i m e n t s , t he mode of l i f e i s r e f e r r e d 
t o a s b e n t h i c and c o l l e c t i v e l y form the ben thos (Pa r son ej^ a l . , 
1 9 7 7 ) . 
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Probably no othe-r community wi th in the lake or pond 
e x h i b i t s a g r e a t e r va r i e ty of kinds and number than does the 
benthos . Bac te r ia , fungi, a l g a e , aqua t i c p l a n t s , animals 
from SLLI phyla are represented he re . Burrowing wonns and 
molluscs demonstrate sedimentary behaviour and move wi th in 
or on or near the bottom. Some ben th ic animals such as c e r t a i n 
mol luscs , crustaceans and demersal f i sh spec ies often undergo 
extens ive v e r t i c a l and hor i zon ta l movements away from the bottom. 
The macrofauna of bottom cons i s t s predominantly of t u b i f i c i d s , 
bivalved molluscs and d ip te ran i n s e c t s of genera, Chaoborus and 
T any pus (Chironomus). Some spec ies of Ohaoborus take the form 
of plankton but they inhabit the bottom during day time and 
migrate t o surface a t n igh t . Benthic fauna unl ike the zooplankton 
i s not dominated by a p a r t i c u l a r c l a s s of animals . Representa t ives 
of a l l phyla occur but a p a r t i c u l a r h a b i t a t may be charac te r ized 
by a few dominant species . 
In the d i s t r i b u t i o n of benthic f l o r a , l i g h t plays a very 
important r o l e ^ e n water i s s u f f i c i e n t l y shallow. Light 
reaches the bottom sediments in p lenty and as a r e s u l t of i t 
ben th i c algae and macrophytes grow i n g r e a t e r abundance. 
Pomeroy (1959); Sirontved ( I960) ; Meadows and Anderson (1968); 
S t ee l e and Baird (I968) and Gargas (1970) have a l l reported 
t he presence of phytoplankton in the surface sediments rece iv ing 
some q u a n t i t i e s of l i g h t . In gene ra l , benth ic a l g a l communities 
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are confined to the euphotic zone but some species may be 
present in feebly illuminating t rans i t iona l 1 i t t o r i prof undal 
zone. The maximiim growth of benthic algae i s always found in 
l i t t o r a l zone where macrophytes are present. Besides, photo-
synthetic bacteria, cyanophyceans, euglenoids, d inof lagel la tes 
and diatoms are often found and show ver t ica l d i s t r ibu t ion 
corresponding to the presence of l ight and oxidation-reduction 
condition (Wood, 1965; Fenchel and Straarup, 1971). 
I t has been long recognised(Hustedt, 1922; Warming, 1923; 
and Hurter, 1928) that nature of the substratum i s of great 
importance in determining the composition of the a lgal asso-
ciat ion living upon i t . A shallow lake or pond has grea te r 
percentage of i t s water mass in the direct contact with the 
bottom than the deep ponds or lakes. This contact usually 
pennits nutr ients such as phosphorus, nitrogen, iron and the 
t race elements to dissolve more eff ic ient ly from the basin and 
sediments in the lake water. The l i t t o r a l zone and the bed 
of the shallow ponds provide a good habitat for the bottom 
dwelling o^'ganisms vdiere foraging, burrowing and excretion 
aid in recycling of nutr ients from the bottom. In addit ion 
to l igh t and nutr ients , the composition of the benthic community 
i s also controlled by the presence of bacter ia \Aiich are the 
most important organisms present in the sediments and the 
metabolic a c t i v i t i e s largely control the chemical nature of 
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the bottom environment. iJacteria using oxygen to ox id ize 
organic compounds (aerobic heterotroph) occur in sur face 
sediment l a y e r t o the depth determined oy the p e n e t r a t i o n of 
d issolved oxygen. 
There i s a growing recogni t ion in recent years a l l over 
the world fo r b e t t e r understanding of Dottom environment, i t s 
communities and p roduc t iv i ty . I t i s oecause of i t s i n e v i t a b l e 
r e l a t i o n s h i p with d i f fe ren t types of f i s h e r i e s and p a r t i c u l a r l y 
f i s h product ion. The importance of understanding the empi r i ca l 
r e l a t i o n s h i p in benthic ecosystem has taken a new dimension in 
t he context of high r a t e of populat ion growth during recent 
decades accompanied by high demand of animal p r o t e i n . This 
has led t o increased exp lo i t a t i on of many inland water resources 
of the country. 
I t i s now very well understood tha t the s t ud i e s on the 
ben th ic communities in freshwater ponds may play an important 
ro l e i n the food web of a l l t roph ic l e v e l s . Such s t u d i e s a l so 
provide t he e s s e n t i a l infoimation regarding the abundance and 
d i s t r i b u t i o n of po l lu t ion ind ica to r s and t h e i r a s s o c i a t i o n i n 
a community as a whole. This may add some knowledge t o b i o l o -
g i c a l con t ro l of po l lu t ion in ponds. 
The dead organisms, upon decomposition aided by b a c t e r i a 
and fungi , are used by benthic organisms which in t u r n are 
consumed by f i sh e s and other aquat ic animals. Thus the energy 
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of dead organic matters passes from benthos to plankton and 
nekton of a water body and then used iiltimately by human 
beings. 
The need for comprehensive studies on benthic fauna is 
important for better understanding of benthic community and 
also to evaluate their role as fish food. They are also used 
for eval\xating the quality of flowing and standing waters as 
mentioned above. 
Although the benthos of some Indian waters have been 
analysed by many workers but no record is available concerning 
their composition, distribution and seasonal fluctuations from 
northern part of the country. It was therefore, felt necessary 
to undertake this study and is being presented here in the form 
of M.Phil, dissertation. 
The earliest and very brief records on Great Lake's benthos 
came from Agassiz (1850), Jackson (1844), Stimpson (1871) and 
Hoy (1872). Nicholson (1873) adapted a more academic approach 
in his survey of lake Ontario. His studies were mainly asso-
ciated with fisheries problems like population density, diversity, 
abundance and community structure. Afterwards, a brief classi-
fication of benthos was given by Warming (1895) and Gams (1918). 
Sessile and slowly moving epifauna has been differentiated by 
Petersen (1913). More information has been gathered on benthic 
community by Allee (1912), Birge and Juday (1911), Juday (1922), 
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Petersen (1926), Dakin (1927), Sassuchin e^ al. (1927) and 
Rawson (1930). Bigelow (1928) described ooze-film layer of 
the bottom. Ecology and economy of benthic community was 
studied by Eggleton (1936), Pennak (1939), Ward (1940), Hoff 
(1943) and Kenk (1949). Needham et al. (1959) published 
papers on culture method for benthic invertebrate animals. 
Later on. Berg (1938), Meuche (1939), Roll (1939) and Mare 
(1942) provided some information on benthos. 
After that lot of work was done on the population density, 
diversity, productivity of benthos (Anderson, 1959; Hynes, 1961; 
Egglishaw and Mackay, 1967; Hutchinson, 1967; Minshall, 1967; 
Egglishaw, 1968; Jonasson, 1972; Cook and Johnson, 1974; 
Maitland and Hudspith, 1974; Osborne et al., 1976; Woelkerling, 
1976; Eliott and Drako, 1981; Lewis and Stonare, 1981; Rosillon, 
1985; Harper, 1986; Vant et al., 1986; William and Nickum, 1986) 
The biology of bottom invertebrates was studied in detail 
by Hynes (1941), Burks (1953), Elton (1956), Anderson (1959), 
Rodina (1963)j Cooper (1977), Cooper and Luther (1985), 
Anderson and Day (1986), Bachelet (1986), Kendall and Lewis 
(1986), Lewis (1986), Bass (1986) and Brace (1986). 
The chemistry of water and sediment and its ecological 
modelling has also been studied by Golterman (1967), Boyd 
(1976), Jacobsen and Jorgensen (1975), Jonasson (1975), 
Jacobsen (1976), Andersen (1977), Kamp-Nielson (1977), Goldman 
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ami Klmal (1978), Anderson and Rubin (1981), Arruds et^ a l . 
(1983) and Andrew (1986). Pindlay and Tenore (1982) has 
docamented the metabolism of the r i v e r sediments. V e r t i c a l 
gradient in chemical condi t ion of bottom has been descr ibed 
by ¥ood (1965), Penchel (1969) and Fenchel and S t raa rup (1971). 
Species composition i n r e l a t i o n to sediment s i z e has been 
described by Anakar and Elmgren (1975). Sediment r e s p i r a t i o n 
of zoobenthos, benthic microalgae and macrophytes have been 
discussed by Pomeroy (1959), Grontved ( I960) , Meadows and 
Anderson (1968), Steele and Baird (1968), Gargas (1970), 
Hunding (1971), Hargrave (1972), Hadrup (1974), L a s t e i n (1976), 
Woelkerling (1976), Vant e t a l . (1986). Species a s s o c i a t i o n s 
have been described by Brown (1952), Thorson (1957a) and Cook 
and Johnson (1974). 
Microbial s tudies were a l so made t o expla in the t r o p h i c 
web by ZeBell (1946), Bass and Wood (1955), Wood (1965), 
Stevenson-^et a l . (1974) and Marshall (1976). The importance 
of fungi in the benthic zone has a lso been i n v e s t i g a t e d by 
L i t c h f i e l d and Floodgate (1975). 
Different types of samplers have been devised and discussed 
by Petersen (1913), Ekman (1933), Brown (1956) and Thorson 
(1957b). Methods of sampling and comparative e f f i c i ency of 
the samplers were also described by Lie and Pamatmat (1965), 
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fioland (1967), Kutty and Desai (1968), E l l i o t t and Drako 
(1981), Lewis and Stoner (1981), Fr i thsen et a l . (1983) , 
ilaymond and Stegner (1985), Simon e_t a l . (1985) and Colin 
and Richard (1986K 
An examination of the l i t e r a t u r e rsveals t h a t very few 
pre l imina i^ observat ions were made on the benth ic organisms 
in Indian fresh waters . Annandale and Sewell(1921) auid 
Prashad (1922) observed inver tebra te fauna of the Kumaon Lake, 
S r ivas tava (1956, 1959) reported bottom fauna from ponds of 
Lucknow, Krishnamuirthy (I960) reported bottom macro inver tebra tes 
of Tungabhadra Lake, Arora (1962) reported benth ic r o t i f e r s , in 
Nagpur ponds. Michael (1964) studied bottom fauna of a pe renn ia l 
f i sh pond a t Barrackpore. Hajan (1966) did some work on ben th i c 
community of Chilka Lake; Desai and Kutty (1967) repor ted 
benth ic fauna of Cochin; Moitra and Bhowmick (1968) s tudied 
ben th ic fauna in a Kalyani f ish farm and Tonapi (1971) s tudied 
f reshwater molluscs. Mandal and Moitra (1975) s tudied bottom 
fauna of Burdwan; Raman e_t a l . (1975) studied ecology of bottom 
i n v e r t e b r a t e s ; Sreenivasan (1969) reported d i s t r i b u t i o n of 
bottom fauna, Naidu and Naidu (1979) studied f reshwater 
o l igochae tes and Pahwa (1979) reported d i s t r i b u t i o n of benthos . 
Balakr ishnan et_ a l . (1984) s tudied the benthic fauna of 
Ashtamudi Lake. 
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Except few, most of the studies were reported from eastern 
and southern pa-rt of India. Ponds of northern India have been 
neglected so far. It was, therefore, thought to make a 
comprehensive study of benthic organisms in the ponds of 
Aligarh region. 
GHAPTBfi - II 
CLASSIFICATION AND TERMINOLOGIES OF BBNTHIG ORGANISMS 
Several detailed attempts have been made to classify the 
biota of benthic environment. Benthos obviously could be 
divided in phytobenthos and zoobenthos. Gams (1918^ has given 
systemic classification suitable for all OT^ganisms living in 
aquatic environment. The fundamental distinction in this 
classification is whether the organism is attached at the 
surface, rooted or free. These three assemblages are - termed 
as ephap)(itomenon, rhizomenon and planomenon. 
As far as aquatic forms are concerned, the ephap^Jitomenon 
consists of attached plants which were called by Warming (1895) 
as Nereids and haptobenthos by Hutchinson (1967). The 
rhizomenon consists of the ordinary rooted higher vegetation. 
The term planomenon is used as collective name for freely 
moving plankton, pleuston at the surface, edaphan in the 
interst^itial water of soil and tracheion, the actively moving 
organisms. The aquatic tracheion comprises herpons, the 
crawling organisms on mud and nekton, the swimming organisms 
in solid water interface of the pond. 
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Waiming (1923) used d i f fe ren t terms to des igna te va r ious 
bottom organisms such as rhizobenthos f o r rooted v e g e t a t i o n , 
herpobenthos f o r the i nhab i t an t s of sediments, haptobenthos 
fo r forms at tached on so l id surface, and endobenthos f o r t h e 
few forms boring in the so l i d s u b s t r a t e . Haptobenthos i s 
synonymous with periphyton in i t s wide use . 
As f a r as the r e l a t i o n t o the subs t ra te i s concerned, the 
following scheme of nomenclature given by Hutchinson (1967) 
seems reasonable and i s mostly employed, 
I ) Hhizobenthos - Rooted in the substratum but wel l extended 
in to the aqueous phase. 
I I ) Haptobenthos - Adnate t o so l id sur face . The terms epiphyton 
(Aufwuchs), ep i l i t hon and l a s i o n (Bewuchs) 
are employed as informal sub-d iv i s ions vdien 
use fu l . 
I l l ) Herpobenthos - Growing or moving through mud. 
IV) Psammon - Growing or moving through sand. 
V) Endobenthos - Boring in a so l id s u b s t r a t e . 
Zoobenthos i s often c l a s s i f i e d as s e s s i l e or f ixed category 
which roughly corresponds to haptobenthos, vag i le or wandering, 
which correspond to herpobenthos and n e k t i c , which a re swimming 
forms. The nekt ic benthos i s r ea l ly an in termedia te category 
between t r u e benthos and nekton. 
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It is quite likely that a considerable number of benthic 
species of highly motile groups are benthic by day and 
hektoplanktonic by night (Hutchinson, 1967). The term mero-
benthos may be used to designate such organisms. Mysis relicta 
and the larvae of Chaoborus belong to the nektoplankton by 
night and the merobenthos by day. 
In dealing with the microscopic benthos Bigelow (1928) 
distinguished between an ooze-film assemblage vdiich is true 
herpobenthos and an associated ooze-film assemblage which swims 
immediately above the bottom and is really a localized part of 
the nektoplankton. 
The term planktobenthos is applied to such small forms in 
that they really belong to part of the biocoenosis in the free 
water in the vicinity of the bottom (Hutchinson, 1967). 
Separation of benthic fauna, according to theiT size, like 
that of plajikton, is operationally useful. Mare (1942) first 
suggested that benthic fauna could be divided into microfauna 
(1-100 \im like bacteria and protozoans etc.) meiofauna 
(100-100 \xm like small metazoans, nematodes, turbellarians 
and juveniles of macroinvertebrates and macrofauna ( > 1000 \xm), 
Usually metazoans passing through a 500 ^m sieve are considered 
as meiofauna (Mclntyre, 1969). 
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Mature and Zonation of the Benthic Environment : The a reas of 
the bottom from the shore down to the deepest point e x h i b i t a 
s e r i e s of zones. Although there i s a f a i r agreement regarding 
the nature of these zones, yet there i s a c o n t r o v e r s i a l opinion 
regarding t h e i r nomenclature- Many l imnologis ts recognise 
t h r ee major zones on a lake or pond f loor i . e . , l i t t o r a l , 
s u b - l i t t o r a l and prof ..undal. In addi t ion , the abyssa l , i n 
l a k e , i s sometimes recognised as having a very unsual depth. 
The extent of these zones are expressed in terra of depth 
of the water body. Some ponds have so shallow bas in t h a t t h e i r 
e n t i r e bottom i s wi thin the l i t t o r a l zone and t h e r e f o r e , they 
have no s u b - l i t t o r a l and profundal bottom, while lakes with 
bas in of considerable depth and slope have an exceedingly 
narrow l i t t o r a l zone. The l i t t o r a l zone extends from the water 
edge to the lake-ward l i m i t of rooted aqua t ic v e g e t a t i o n . The 
s u b - l i t t o r a l zone extends from the lake-ward l i m i t of rooted 
vege ta t ion downward to about the leve l of the upper l i m i t of 
the hypolimnion. Profundal zone extends from the upper r i d e s 
of hypolimnion to include a l l of the lake bas in . 
These zones and t h e i r communities exhib i t extreme d i v e r -
s i t i e s . These d ivers i t i e s - f /o not l imi t to wi thin the same 
pond but vary from pond to pond. The b i o t i c d i f ference of 
l i t t o r a l and profundal zones i s usual ly more d i s t i n c t than 
the s u b - l i t t o r a l , which usual ly a c t s as ecotone or buffer-zone 
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between other two communities. Each of these communities 
usually contains a niimtjer of assemblages based primarily on 
depth and nature of the bottom sediments and substratum. The 
profundal zone of a eutrophic pond is characterised by the 
absence of light, low oxygen content and higher values of GOp* 
The sediments are typically soft, flocculent or ooze like 
material, rich in organic substances. The presence of aquatic 
plants in littoral zone offer opportunities for some animals 
to desert the benthic environment. 
Water movement is another major factor influencing the 
nature of sediments and intum, composition of the communities. 
There exists a high correlation between the nature of the 
substrate and the number of species and population densities. 
Each type of substratum supports a relatively distinct 
community of organisms. 
CHAPTER - I I I 
METHODOLOGY 
The physico-chemical parameters of the water and sediments 
were recorded monthly a t d i f fe ren t s t a t i o n s of the Lai Diggi 
and Medical College pond from September, 1985 to February, 1986. 
Temperatures of the surface water and the bottom sediments 
were measured by a mercury thermometer graduated up to 100°C 
(1/10°C) a t 9.00 A.M. from a l l the s t a t ions during sampling. 
Depth of the s t a t i o n s was determined by i n s e r t i n g pole which 
was marked with metr ic system and compared with the s tandard 
measuring tape. 
Transparency was measured by a standard Secchi d i sc having 
a diameter of 20 cm and divided in to black and white quadrants . 
The g r e a t e s t depth a t which the Secchi disc disappeared was 
determined and noted (Welch, 1952). 
Turbid i ty was d i r e c t l y determinsd by Spectronic-20 s p e c t r o -
photometer a t 650 nm following APHA (1980). 
Separa t ion of organic p a r t i c u l a t e mat ter from sand p a r t i c l e s 
was done according t o Michael (1984). F i f ty g sediment was 
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taken from the grab sample in a dried and weighed beaker and 
kept i n a h o t - a i r oven at 105°C for d iy ing . After coo l ing , 
the dr ied sediment was ground properly, weighed and passed 
through the sieves having 0.5 mm and 0.2 mm mesh s i z e . Both 
O.P.M. and sand p a r t i c l e s of various s i ze s were separa ted and 
weighed. The data were expressed in terms of percentage . 
Chemical Analysis of Water and Sediments; For chemical a n a l y s i s , 
bottom sediments and water samples were co l l ec t ed and brought 
t o l abora tory in polythene bags and b o t t l e s , r e spec t i ve ly and 
s to red i n low-temperature cab ine t s . After t h a t , f o r a n a l y s i s , 
sediments were dried i n a i r and s tones and o ther ob jec t s were 
removed and ground in a moirtar. Then i t was passed through 
2.0 mm s i e v e s . This mesh s i ze allowed t o pass n u t r i t i o n a l l y 
important f a c t o r s present in the s u b s t r a t e . S t a i n l e s s s t e e l 
s i eves were used as suggested by Trivedy and Groel (1984). The 
chemical ana lys i s of sediments and water were made according to 
the methods given by Trivedy and Goel (1984). 
For pH, 1:5 s o i l suspension was made. Twenty g of a i r - d r i e d 
sediment was taken in a dr ied beaker and 100 ml d i s t i l l e d water 
was added to i t without s t i r r i n g t i l l a g l i s t e n i n g l aye r 
appeared on the surface of the s o i l . Now the sample was s t i r r e d 
wel l with the help of a g lass- rod t o form a uniform p a s t e . The 
pH was determined using Systronics pH-meter. 
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Tota.1 a l k a l i n i t y , soluble caxbonates and b ica rbona tes 
were determined by d i r e c t t i t r a t i o n of the s o i l e x t r a c t with 
0.025N H2S0^ using methyl orange and phenolphthalein as 
i n d i c a t o r s . Soi l suspensions (1:5) were prepared by adding 
20 g of dried sediment to 100 ml d i s t i l l e d water and s t i r r e d 
mechanically f o r one hour. Soi l suspension was then f i l t e r e d 
through Whatman-42 f i l t e r paper using Buchner funnel and 
vacuTim pump. An a l iquo t of 100 ml of s o i l so lu t i on ( f i l t r a t e ) 
was taken to determine the t o t a l alkeuLinity, so luble carbonate^ 
and b icarbonates (Trivedy and Goel, 1984). 
Most of the ch lo r ides in the sediments are so lub le i n 
water and can be detemnined d i r e c t l y in s o i l s o l u t i o n by 
t i t r i m e t r i c method involving d i r ec t t i t r a t i o n of t h e s o i l 
s o l u t i o n with AgNO, using 5% K2^^4 ^^ ^^ i n d i c a t o r . 
The organic phosphorus i s converted in to inorganic form 
a f t e r d i g e s t i o n with cone, n i t r i c ac id . The t o t a l phosphorus 
i s then est imated by color imetr ic method. 
>c 
Powdered sediment of 0.5 g weight was transferred t o 100 ml 
k j e ldah l f l a sk and a t h i n paste was formed by adding a few 
drops of d i s t i l l e d water. To t h i s , 2.0 ml of cone. HNO^ and 
2.0 ml of cone, pe rch lor ic acid were added and heated gen t ly 
on a hot p l a t e u n t i l neai iy dry. One ml of HCIO^ was then 
added again and heated u n t i l dry . After cooling the f l a s k . 
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21.0 ml of ^l^ HpSO^ was added, boi led for 10 minutes and 
again cooled. The so lu t ion was f i l t e r e d t h r o u ^ Whatman-42 
f i l t e r paper and made up t o the f i n a l volume (250 ml) with 
d i s t i l l e d water . To 50 ml a l i q u o t , 2 ml of ammonium 
molybdate so lu t ion was added, followed by 5 drops of SnClp 
s o l u t i o n . A blue colour appeared and readings were noted at 
690 nm on spectrophotometer using a d i s t i l l e d water blank 
with the same amount of the chemicals. The concen t ra t ion 
was found out with the he lp of the standard carve using t h e 
following formula given by Trivedy and (Joel (1984): 
'L t o t a l P = °^fiP/l f^ d iges t X 33. 
Where D = Di lu t ion f a c t o r i f the finfiO. d iges t has been made. 
To convert the values in mg/lOO g, the r e s u l t s in % were 
mul t ip l i ed with 1000. 
Organic Matter : The organic mat ter present i n the sediment 
i s digested with excess of potassium dichromate and cone, 
su lphur ic acid and the r e s idua l unu t i l i zed dichromate was 
then t i t r a t e d with fer rous ammonium su lpha te . 
The elementary carbon present as g raph i t e , charcoal e t c . 
i s not a t tacked in t h i s method and only organic cai^on i s 
determined. The recovery of the carbon by t h i s method i s not 
100 percent , only about 60-90/1 of the t o t a l organic mat te r i s 
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recovered depending upon the kind. Fox example, i n most 
c a se s , the p ro te ins remain unaffected by t h i s method. Here 
Walkley and Black method was employed as described by 
Trivedy and Goel (1984). 
Five g of over-dried sediment sample, passed through 
0.5 mm nonferrous sieve was taken in 500 ml conical f l a s k . 
To t h i s , 10.0 ml of IN KpCrpOy so lu t ion and 10 ml of cone. 
HpSO. were added and mixed thoroughly by gent le s w i r l i n g . 
The whole content was kept f o r 30 minutes to complete the 
r e a c t i o n . After the reac t ion was over, 200 ml of d i s t i l l e d 
water and 10.0 ml of cone, phosphoric acid was added followed 
by 1,0 ml of diphenylamine as i nd i ca to r . The whole content 
then was t i t r a t e d with 0.4N fer rous ammonium su lpha t e . A 
blank was a l so used with the same q u a n t i t i e s of chemicals 
but without sediment. Calculat ions were made using the 
fol lowing formTilae: 
a) y.O = 2 ^ ( 1 . | ) , 
b) •/. organic mat ter = */. G X 1.724; 
where g = weight of sample in g, 
s = ml fer rous ammonium sulphate so lu t i on used in blank 
t i t r a t i o n , 
T = ml fe r rous ammonium sulphate so lu t i on used in sample 
t i t r a t i o n . 
(The f a c t o r 1.724 i s based on the assumption t h a t carbon i s 
only 58/C of the organic ma t t e r ) . 
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Exchangeable Ammonia; Ammonium ions p r e s e n t i n t h e exchan-
geab l e complex of the s o i l can be e x t r a c t e d by l e a c h i n g wi th 
sodium d i l o r i d e i n a c i d medium. Ammonia i n t h e e x t r a c t i s 
t hen de te rmined by c o l o r i m e t r i c method a s d e s c r i b e d by 
Tr ivedy and Goel ( 1984 ) . 
A sample of 100 g f r e s h l y c o l l e c t e d sed iment was t a k e n 
i n a 500 ml c o n i c a l f l a s k and 200 ml of a c i d i f i e d NaCl s o l u t i c 
was added . The f l a s k was kept f o r 80 m i n u t e s . Suspens ion was 
t h e n f i l t e r e d th rough V/hatman-42 f i l t e r paper u s i n g Buchner 
f u n n e l and vacuum piimp. F i f t y ml of a c i d i f i e d NaCl s o l u t i o n 
was added a g a i n t o f l a s k t o remove t h e r e s i d u a l sediment and 
t r a n s f e r r e d t h e r i n s i n g t o t h e Buchner f u n n e l . An a d d i t i o n a l 
200 ml of a c i d i f i e d NaCl s o l u t i o n was then poured i n t h e 
Buchner funne l t o l each t h e sed imen t . The f i n a l volume of 
t h e l e a c h a t e was made up t o 500 ml with a c i d i f i e d NaCl i n a 
v o l u m e t r i c f l a s k . A 50 ml of sample was t aken i n a 50 ml 
v o l t u n e t r i c f l a s k and 1.0 ml of N e s s l e r ' s r eagen t was added t o 
i t . The sample was t h e n al lowed t o s tand fo f 15 minutes f o r 
d e v e l o p i n g t h e c o l o u r . Concen t r a t ions were t h e n measu^red on 
a S p e c t r o n i c - 2 0 spec t ropho tome te r a t 425 nm us ing s t a n d a r d 
curve and formula given by Tr ivedy and (Joel ( 1 9 8 4 ) . 
NH,-N mg/1 s o i l e x t r a c t x V 100 
'/ Ammonia - N = —^ ——— x ; 
10,000 X 3 100-M 
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where M = "/ Moisture content of the s o i l , 
V = Volume of t o t a l ex t r ac t prepared (ml) , 
3 = Weight of the sediment taken ( g ) . 
Chemical Analysis of the Water; Chemical ana ly s i s of the water 
was done following the procedures given by APHA (1980) and 
Barnes (1959). 
pH - By pH meter (Syst ronics) 
DO : Winkler modified method (APHA, 1980) 
Alka l in i ty - By t i t r a t i n g the water sample with 0.025N 
H230^ using methyl orange and phenolphthalein as i n d i c a t o r s 
(APHA, 1980). 
Chloride - By t i t r a t i n g the water sample with s tandard 
s i l v e r n i t r a t e soij-ution using potassium chromate as an 
i n d i c a t o r (APHA, 1980). 
Inorganic phosphorus - By ajnmonium molybdate blue method 
(Barnes, 1959). 
Ammonia - By Ness l e r ' s reagent method as given by 
Barnes (1959). 
Samplin<s; of Bottom Organisms; Samples are obtained from 
the bottom by d i f fe ren t types of bottom samplers t o analyse 
the phys ica l , chemical and b i o t i c components of the benthic 
environment. Several types of bottom samplers have been 
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described in the past (Welch, 1952; Michael, 1984; Trivedy 
and Soel , 1984). 
The use of these samplers depend on the natiire of the 
bottom, depth of the pond and nature of the s tudy. Stony 
bottom scoops, dredge, bottom scrapers with tow- l ine and 
heavy dipnets are usefizl f o r q u a l i t a t i v e work on benthos . 
Quant i ta t ive sampling i n deep waters i s very d i f f i c u l t . 
P e t e r s o n ' s dredge and core samplers have been i n use f o r 
both q u a l i t a t i v e and q u a n t i t a t i v e analyses . Ekman's dredge 
i s e spec i a l l y su i ted fo r co l l ec t ing samples from sof t muddy 
bottom, Surber ' s stream bottom sampler i s one of t h e • 
s tandard equipment widely used in stream bed a n a l y s i s . The 
A l l a n ' s grab i s e f fec t ive in shallow water bodies . 
Gallardo (1965) discussed the shortcomings of s e v e r a l 
commonly used grabs . Commonly occurring problems with 
grab- type samplers, include va r i ab l e sediment p e n e t r a t i o n , 
sample vol\ime, sample l o s s from the buckets a f t e r c losure 
f a i l u r e of r e l e a s e mechanism to funct ion properly and 
inadequate closure of the bucket . Suction sampler and 
coring devices are general ly considered to be mofe e f f i c i e n t 
than the grabs (Mclntyre, 1971). 
Por the .present work, bottom mud scraper with tow-l ine 
has been used to co l l ec t the samples from the bottom f o r 
q u a l i t a t i v e and quan t i t a t i ve study of the benthic community 
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of the ponds. This mud sc raper , as descr ibed by Michael 
(1984) i s a small bucket of thick t i n of 15 cm x 10 cm s i ze 
having small holes made on the bottom p l a t e . Two holes were 
made n^ar upper region of the bucket opposite t o each o the r . 
A strong p l a s t i c rope was t i e d t o these ho les and a weight 
was at tached to the lower surface . At the point where weight 
i s a t t ached , twis ted wire i s f ixed to foim a loop fo r f ix ing 
the tow- l ine . The weight he lps t o keep the bucket down while 
i t i s being towed along the bottom. The excess water dra ins 
through the holes in the bottom. Ten sub-samples were taken 
from the sample and analysed according t o Trivedy and Goel 
(1984). 
Descr ipt ion of the Ponds: Aart i f ic ia l r e s e r v o i r s and ponds are 
being constructed >diich provide new h a b i t a t to aqua t i c 
organisms, wild aquat ic b i rd s and support an extensive 
f i she ry of var ious k inds . They may be temporaiy or permanent 
in nature and are formed by the obs t ruc t ion of r a i n f a l l i n 
porous land. Water supply to these ponds i s regulated through 
r a i n water and drainage system and so the volume of water 
f luc tua ted throughout the year . Benthic organisms in these 
ponds play a very important ro le in enhancing the pond f e r t i -
l i t y and so have a d i r ec t r e l a t i o n s h i p with the f i sh production. 
« 
Por the present study on oenthic community, two 
Aligarh freshwater ponds namely Lai Diggi and Medical College 
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poxd. were se l ec t ed . They a re located in the v i c i n i t y of t he 
Univers i ty campus. 
The Lai Diggi pond i s a perennial freshwater, sewage-fed 
pond and i s s i t ua t ed i n the res ident ia l , area of Aligarh at a 
d i s tance of about 1,5 km from the Department of Zoology. I t 
covers an area of 0.8 h e c t a r e s . The drainage system of the 
pond c o n s t i t u t e s four i n l e t dra ins which carry the waste water 
and sewage from the surrounding l o c a l i t y . A l ives tock^ buffalo 
da i ry shed i s s i t ua t ed on south-east bank of the pond which a l s o 
supply l a rge quant i ty of excretory products. The whole shore 
l i n e of the pond i s surrounded by large numoer of t r e e s . 
(Azadi3?achta ind ica . Dalbergia s i s s o . and Acacia a r a b i c a ) . 
These t a l l t r e e s cover t he pond in such a way t h a t depr ive 
the shore l i n e area of d i r e c t sunlight during ea r ly and l a t e 
hours of the day. Considerable amount of l ea f l i t t e r s a re 
a l so fo\ind t o oe deposi ted at the l i t t o r a l bottom of the pond. 
There i s a complete absence of la rge aquat ic p l a n t s . 
I t i s a shallow eut rophic body of water having an 
i r r e g u l a r shore l i n e with varying depth and a r e a . The bas in 
of the pond i s more or l e s s f l a t which i s marshy in na ture 
cons i s t i ng of dead planktonic orgamisms, decayed l eaves , sand, 
c lay , humus, gravels and broken pieces of b r i cks e t c . 
The colour of the bottom sediments ranged from brownish 
t o grey-b lack , which s p e l l s a very bad smel l . The water of 
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the pond i s turbid and d u l l green in colour l o w i n g l i ixurient 
growth of algae throughout the year . The pond i s used as 
drainage basin in to vrtiich drainage water sweeps from the 
surrounding a rea . I t i s a l so used f o r bathing purpose of 
l i v e - s t o c k s espec ia l ly buf fa los . Htunan excre ta and dung from 
the surrounding l o c a l i t y a re washed i n to the pond during ra iny 
season, thereby cont r ibut ing l a rge q u a n t i t i e s of n u t r i e n t s to 
the pond. 
Pour ssunpling s t a t i o n s were se lec ted and named as LS-1, 
L3-2, LS-3 and LS-4. 
Medical College Pond; Medical College pond i s a lso a sewage 
fed pond, s i tua ted a t t h e back s ide of t he Jawahar Lai Nehru 
Medical College at a d i s tance of about 2km from the Department 
of Zoology. I t covers a surface area of about 0.56 h e c t a r e , 
having a depth of 1 t o 4 m in d i f f e ren t seasons. The pond 
does not show much f l u c t u a t i o n in depth because the excess 
water i s always pumped out in to the surrounding f i e l d s . The 
pond i s L-shaped with a r egu la r shore l i n e . The pond rece ives 
sewage ef f luents from Medical College through two la rge d r a i n s , 
and r a i n water from the surrounding land. Two meter wide area 
along the shore l ine i s found covered with aqviatic plant 
p a r t i c u l a r l y filamentous algae l i k e Cladophora, Spirogyra, 
Hydrodictyon, Chara and N i t e l l a . 
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The basin is very simple, flat and slightly sloping. 
The bottom sediments are black in colour consisting of sand, 
silt, clayed mud with decayed plant matter and organic 
substances. These various types of deposits support various 
kinds of benthic organisms. Two stations were selected for 
the study, named as M3-1 and M3-2. 
CHAPTER - IV 
RESULTS AND DISCUSSION 
Temperature: Temperature plays an important role in contro-
lling the distribution and abundance of the benthic organisms. 
Many aquatic animals remain active through wide range of 
temperature, while others either disappear from the environment 
or die. 
The temperature readings were taken at fixed stations 
and times as these small bodies of water are liable to large 
diurnal fluctuations in temperature. The results are given 
in Table 12. Present observations have shown that the diffe-
rence in temperature between the surface water and mud was 
found to be about 1°C, the surface water being warmer than 
the bottom sediments. During December, mud and surface water 
temperature remained equal but later on temperature showed an 
increase of 1 C over surface temperature. High content of 
organic matter and salts in the mud might be responsible for 
relatively high temperature of bottom sediments due to 
biogenic activity of the microbes in sediments. The tempe-
rature of surface water up to a certain depth is affected by 
atmospheric temperature, by direct heating and circulation. 
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On the cont rary , mud temperature i s a f fec ted by water tempe-
ra tu re with slow conduction of heat smd so temperature 
f l u c t u a t i o n s are minimal in the sediments . Thus an optinrum 
temperature i s msdntained in the bas in f o r macro- and micro 
benth ic animals . 
I t i s d i f f i c u l t to pinpoint the ef fect of temperature 
on the benth ic community d i s t r i b u t i o n as a >diole because the 
responses of various groups ajid spec ies t o d i f f e ren t tempe-
r a tu r e regimes vary g r e a t l y . In the present s tudy, abiindance 
of chironomids was observed in winter , gastropods in post 
summer and t u b i f i x during the pre-winter months only (Tables 5 
and 10) . 
Depth; The depth of the water body determines the morphometry, 
physico-chemical q u a l i t i e s and b io log i ca l s t r uc tu r e of t h a t 
environment. The depth of the water exh ib i t s seasonal and 
d iu rna l v a r i a t i o n s and i t depends on the c l ima t i c condi t ions 
l i k e temperature , r a i n f a l l and inflow of bas in drainage 
systems, e t c . Each zone of the bas in supports a r e l a t i v e l y 
d i s t i n c t community. The composition of benthic community i s 
con t ro l l ed by number of f a c t o r s , some of which appear t o 
operate d i r e c t l y to l i m i t c e r t a i n spec i e s . Even the d i s t r i -
but ion of bottom mater ia ls l i k e sand, s i l t , c l ay , organic 
mat te r and d i f fe ren t n u t r i e n t s depend on depth of t he pond. 
Depths of the sampling s t a t i o n s of Lai Diggi and Medical 
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College pond are given in Table 12. The depth varies from 
0.70 m (LS-3) to 0.90 m (lS-1) in Lai Diggi. In Medical 
College pond, it varies from 0.99 m (MS-2) to 1.24 m (MS-l) 
in different seasons. 
In general, insects were more numerous at the depth of 
0.70 m (LS~3) because of the maximxxm available light and 
decaying organic material. Moreover, the bottom of LS-3 was 
found to be moire muddy than other stations >jhich facilitated 
aquatic insect breeding and provided more nutrients to deve-
loping eggs and larvae. Tubifix were more numerous at station 
LS-1 than the other stations in Lai Diggi. Ostracods were 
more in ntunber at station LS-2 (0.80 m depth) while rotifers 
were found to be quite good in number at station MS-2(0.90 m 
depth). Nematode population was relatively higher at station 
LS-4 (0,85 m). No molluscs (gastropods) were recorded from 
Lai Diggi due to their more sensitive nature towards organic 
pollution as reported by Verma jet al_. (1978). Soft clayed 
bottom has been repoT*ted to be very unfavourable to most forms 
of animal life except worms (Smith, 1974). High percentage 
of gastropods were sampled from Medical College pond at 
station MS-l (1.24 m). Rawson (1956) demonstrated an inverse 
relationship between mean depth and standing crop of benthic 
organisms. The inverse correlation between total population 
size and depth was also demonstrated by Schuytema and Powers 
(1966). Powers and Alley (1967) described a general zone of 
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high faunal abundance between 20 to 60 m depth. They reported 
that the faunal diversity and population densities tend to 
decrease with increasing depth. They concluded that depth is 
pro^bably the only indirect factor involved in determining 
distribution and population. In the present investigations, 
data do not confirm his explanation because of shallowness of 
the ponds. 
Composition of the Bottom Sediments: The composition of bottom 
sediments varies seasonally as well as at different stations 
of the ponds. Bottom sediments in the ponds mainly consist 
of organic and inorganic substances including detritus, sand, 
clay, silt and mud. They are analysed in terms of organic 
particulate matter (O.P.M.) and inorganic soil including sand, 
clay and silt. Detailed percent distribution of organic parti-
culate matter and soil of different types is given in Table-12 
for both the ponds. 
Organic matter in aqTiatic ecosystem range from dissolved 
organic materials to large aggregates of particulate organic 
matter. A majority of these, whether dissolved or particvilate 
is detritus, little, if any, dissolved organic matter is 
usually utilized by aquatic animals directly whereas parti-
culate organic matter of given size range may be a major food 
source. The distribution of particulate organic matter is not 
uniform and depends on the wave action and gravitational force 
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and size of the particles. The depth of the pond decreases 
due to the deposition of organic particulate matter and 
increases the fertility causing high productivity and ulti-
mately leads to eutrophication of the pond. 
Quantitatively, particulate organic matter has been 
found to vary seasonally as well as diumally (Hynes et^  al. 
1974). The nature of the bottom at station LS-3 was more 
soft, flocculant and black due to high percentage of particulate 
matter as unutilized buffalo's feed and excretory matter were 
regularly introduced along with the leaves falling from the 
trees situated on the shore line. In Medical College pond, 
the mean percentage of O.P.M. was found to vary from 10/ 
(October) to 36^ (February). The minimum percentage (15.0) 
was recorded at M3-2 in October and maximum (38.0) at station 
MS-1 in February. The mud of Medical College pond contains 
82.0/o sand of various size whereas sediments of Lai Diggi pond 
consisted of comparatively less sand and high O.P.M. 
Many benthic species of lentic environment (burrowers:, 
y 
spawlers) require a s u b s t a n t i a l depos i t ion Of mud s u b s t r a t e 
(Cooper, 1977). S ta t ion LS-3 was charac ter ized by the presence 
of h ighe r percentage of in sec t s during November comprising 
53.A2X o^ ^^^ t o t a l benthic assemblage followed by o l igochaetes 
but odonates plecopterans were completely absent . Chironomids 
were most abundant comprising more than 60/( of the t o t a l i n s e c t 
popula t ion (Table 10) . Among o l igochaeta , Tubifix were most 
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abundant at LS-5 representing 19.80/^ of the total benthic 
population (Table 5). Rotifers were also found to vary at 
different stations being highest (5.08%) at station LS-1 and 
lowest (0.88^) at LS-4 (Table 4). Ostracods were distributed 
throughout the basin of the Lai Diggi pond without showing 
much difference (Table 6). High percentage of particulate 
matter which offers more space, more food, and make the animal 
easier to burrow , might be the factor responsible for high 
percentage of chironomids. Water movement through the sediments 
is of primaiy importance in determining oxygen supply to benthic 
community. It seems from our study that chironomids needed very 
little oxygen and also were more resistant to organic pollution 
than the other groupsof benthic pollution indicators. Physical 
fitness of the habitat to a particular group, genus or species 
is more important, Lai Diggi pond is suffering from organic 
pollution but the whole basin is not equally polluted. In 
the present investigations, the population density at diffe-
rent stations showed the gradual eutrophication of the pond 
Lai Diggi. Eutrophication is a more acute problem than 
pollution as the longevity of the pond depends on the rate 
of eutrophication. 
Chemical Nature of the Sediments and Water: Benthic organisms 
affect and are themselves affected by the chemical composition 
of bottom deposits. Here it is, therefore, thought necessary 
to consider briefly the chemical nature of the pond-sediments 
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as it relates to biological processes within benthic community 
and overlying water (Hynes, 1964). 
Total Alkalinity; Carbon dioxide in aquatic environment occurs 
in two forms i.e. the free state and in combination with other 
substances. In free state, it is derived partly from the 
atmosphere and partly as a product of respiration by aquatic 
organisms. In polluted waters, its main source is decomposition 
of organic matter settled in the bottom. 
Carbon dioxide may also exist as carbonates (fixed or 
bound carbon dioxide) and as bicarbonates (half bovmd carbon 
dioxide). Special circumstances may bring about a regular or 
irregular alternation of free COp production and consumption 
30 that a corresponding conversion of carbonate into bicarbo-
nate and the reverse may occur (Welch, 1952). Evaporation of 
water containing bicarbonates results in the loss of half 
bound carbon dioxide and precipitation of monocarbonates. 
This form of loss is great in shallow ponds having large area 
where evaporation is most effective (Welch, 1952). Phenol-
phthalein alkalinity was never detected in the sediments in 
either of the two ponds. Total alkalinity, therefore, was 
due to bicarbonate ions only and so the increased pH was also 
mainly due to raised bicarbonate alkalinity in sediments. 
Mean values of bicarbonate alkalinity in sediments of 
Lai Diggi ranged from 140.30 mg/lOO g (December) to 171.56 mg/100 g 
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(February) whereas in Medical College pond, i t var ied from 
100.63 mg/100 g (November) to 142.95 mg/lOO g in September 
(Table 13) . The mean va lues of bicarbonate content i n water 
of Lai Diggi varV: : from 278.75 mg/l (September) to 741.25 mg/. 
(January) and in Medical College pondthcsevaried from 220.5 mg/ 
i n September to 450.0 mg/l in December (Table 13) . 
The f luc tua t ion in t o t a l a l k a l i n i t y in both the ponds 
were mainly due to abund^^^gie of a lgae, d issolved organic 
mat te r O.P.M. and e f f luen t s en te r ing from t h e i r surroundings. 
I t was found tha t the t o t a l a l k a l i n i t y in sediments and water 
of Lai Diggi was higher than t h a t of the Medical College pond 
(Table 13) . Perhaps, the depth and organic mat ter were t h e 
e f f ec t ive fac to r s which determine the system. B icaAona te 
content in sediments was found t o be l e s s e r than the water in 
both the ponds. I t i s d i f f i c u l t to a s s e r t a d e f i n i t e reason 
for t h i s d i f fe rence . Higher values of bicar-bonate a l k a l i n i t y 
as shown by both the ponds imply a la rge reserve of t o t a l CO2 
which r e f l e c t an adequate supply of inorganic carbon f o r 
support of a lga l populat ion. High a lka l ine waters always 
support a l imi ted var ie ty of plant and animal l i f e able t o 
t o l e r a t e the high pH and s a l t concentra t ion (Goldman and 
Home, 1983). Here, i n our s tud ie s t o o , only few v a r i t i e s 
of plant and animal l i f e were found inhabi t ing the bottom 
sediments (Tables 4 to 11) . 
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pH — Hydrogen ion concentration can be regarded as the 
medium of all exchange of energy through chemical reactions 
involved in living processes of the system. It is true that 
different organisms response differently to various amounts 
of ionized hydrogen in the aquatic medium. Accordingly a 
tendency has been developed to classify the basin of ponds or 
lakes on the basis of pH value in relation to abundance and 
distribution of benthic organisms. 
pH values recorded during the period of study are given 
in Table 13. The pond water along with bottom sediment were 
always found to be alkaline in nature. The maximum value of 
pH for water was 8.9 at LS-3 in the month of November and 
minimum was 7.0 at L3-2 in October. The pH of mud was lowest 
(7.5) at LS-1 in September and highest (9.2) at L3-3 in the 
month of November. The pH of water and sediment of Medical 
College pond varies from 7.5 (MS-1) (December) to 8.9 (MS-l). 
(October) and 7.5 (M3-1) in December to 8.9 at M3-2 in October 
respectively. High concentration of organic particulate 
matter (48.0/^ ) (Table 12) in the month of November was probably 
responsible for increased pH (9.2) of the mud. Higher values, 
in excess of pH 9.0 may occur in shallow water sediments 
(Wieser £t al., 1974) by photosynthetic activity of epibenthic 
algae, while low values with depth reflect COp production. 
Minimum value of pH (7.5) at station LS-1 (depth 0.90 m) in 
the month of September and at LS-2 in February (depth 0.90 m) 
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mliy be due t o l e s s organic p a r t i c u l a t e mat te r (Table 1 2 ) . 
Higher va lues of pH at LS-3 a l so ind ica te and confirm the 
maximum concentra t ion of soluble phosphorus (34.0 mg/lOO g 
Table 13) as pH of s o i l a l so influences t r ans founa t ion of 
soluble phosphate and cont ro ls the adsorpt ion and r e l ease at 
the s o i l - w a t e r i n t e r f a c e (Jhingran, 1983). 
The pH of sediments was always found h igher than the 
pH of water. High r a t e of decomposition of O.P.M. re l ease 
of n u t r i e n t s , tempera ture , might be o the r caxises of h igher 
pH values a t bottom mud than the water of the pond. Ghironomids 
and Tublfix were always found in abundance throughout the year 
in Lai Diggi. Peiiiaps, these macrobenthos have wide range of 
t o l e rance t o the a l k a l i n e h a b i t a t . On the o the r hand, g a s t r o -
pods were found t o be absent in Lai Diggi pond. 
Dissolved Oxygen: The measurement of d i s so lved oxygen i s of 
grea t s ign i f i cance in the study of the a q u a t i c environment. 
Dissolved oxygen provides key information about b io log i ca l 
and bio-chemical reac t ions going on in a water body. Oxygen 
d i s so lves f r ee ly in freshwater from atmosphere and i t i s a l so 
added as a by-product of photosynthesis of green aquat ic 
p l a n t s . I t i s u t i l i z e d in r e s p i r a t o i y , bio-chemical , as well 
as in many chemical r eac t ions involved in ecosystem of the 
environment. 
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In Lai Diggi pond, the concentra t ion of d i s so lved oxygen 
was recorded lowest ( 4 . 8 mg/l) at s t a t i o n I»S-3 in t he month of 
September, 1985 and h ighes t (1?.4 mg/l) a t LS-1 and LS-4 in 
the month of Pebruaiy, 1986 vrtiereas in Medical College pond, 
minimum concentrat ion (7 .3 mg/l) was noted at MS-1 in the 
month of September and maximum (14.7 mg/l) a t MS-1 (February) 
(Table 13) . The ove ra l l d issolved oxygen values in Medical 
College pond were found t o be h igher as compared t o Lai Diggi 
pond. I t i s because of dense growth of aqua t i c p l a n t s espe-
c i a l l y Hydrodictyon found in the form of a mat l i k e covering 
on the bas in near shore l i n e of the pond. 
Dissolved oxygen concentra t ion in both the ponds appears 
to f a l l during post-monsoon months. I t i s due t o incoming 
surface run-off and dra inage water containing l a r g e amount of 
s i l t and other mater ia l causing an inc rease in t u r b i d i t y of 
the water which i n h i b i t s l i g h t pene t ra t ion in the water body. 
As a r e s u l t of i t , photosynthet ic a c t i v i t y i s lowered and high 
organic matter accompanying the enter ing drainage e f f l u e n t s , 
increased in the pond causing high pond r e s p i r a t i o n (Odum and 
Heywood, 1978) and so oxygen concent ra t ion i s dep le ted , H i ^ e r 
values of dissolved oxygen content i n the water during win te r 
and pos t -winter months appeared to be due t o in t ens ive d i f f u -
s ion from atmosphere a t low temperature and h ighe r irate of 
photosynthet ic a c t i v i t y by la rge populat ion of green b io t a 
during t h a t period with favourable l i g h t cond i t i ons . At lower 
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temperature dif fusion from atmosphere and the capac i ty of the 
water t o hold dissolved oxygen i s always h i ^ e r (Hutchinson, 
1975). 
Dissolved oxygen a l so a f f ec t s d i r e c t l y or i n d i r e c t l y 
the d i s t r i b u t i o n of ben th ic organisms. Present observat ions 
revealed tha t chironomids, t ub i f i x and nematodes were more 
abundant in Lai Diggi pond whei:e low l e v e l s of oxygen were 
noted. Profundal spec ies may experience low oxygen l e v e l s 
in mud during summer and require; speciail adap ta t ion (Goldman 
and Home, 1983). Low oxygen l e v e l s and high pH might be the 
reason f o r complete absence of gastropods from Lai Diggi . On 
the o ther hand gastropods were abundant in Medical College 
pond having r e l a t i v e l y l e s s organic mat te r and high oxygen 
content . Available d isso lved oxygen in both the ponds was 
found t o be s u f f i c i e n t to support the l i f e a c t i v i t i e s of 
r o t i f e r s and ostracods and so they were ava i lab le in qu i t e 
good number. 
Phosphorus; Lake sediments are b e t t e r understood than the 
water with regard to the phosphorus cycle because the sediments 
have only one ac t i ve l a y e r , the sediment-water l a y e r . Nitixjgen 
and phosphorus have long been considered important elements in 
assess ing the t roph ic na tu re of lakes and i n the genera l 
concern about eu t roph ica t ion . Sediment samples r e f l e c t the 
r e l a t i v e f e r t i l i t y of lakes as they contain l a rge q u a n t i t i e s 
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of phosphorus. The f r a c t i o n s of phosphorus require f u r t h e r 
processing by bac t e r i a or ben th ic organism in sediments 
before i t becomes ava i lab le to p l an t s fo r growth (Goldman 
and Home, 1983). 
Phosphorus occurs in both inorganic and organic forms. 
I t i s the a v a i l a b i l i t y and not the amount of phosphorus which 
i s more important t o aqua t ic p roduc t iv i ty (Jhingran, 1983). 
Pond sediments ac t as a r e s e r v o i r of phosphorus and the aqi iat ic 
organisms depend mostly on the phosphorus re leased in to the 
water from the bottom sediments during decomposition. Phosphorus 
content a f fec ts d i r e c t l y on primary p roduc t iv i ty whereas ben th ic 
i nve r t eb ra t e s are affected i n d i r e c t l y as they depend e n t i r e l y 
on the primary producers fo r t h e i r food. 
Table 13 shows the monthly v a r i a t i o n s in the concent ra-
t i o n of phosphorus in sediments and water a t d i f fe ren t s t a t i o n s 
of both the ponds. In Lai Diggi, the mean concentra t ion of 
t o t a l phosphorus in sediments va r ied from 19.375 mg/100 g 
(February) to 26,375 mg/100 g (October) . High concent ra t ion 
of t o t a l phosphorus (34.0 mg/lOO g) was found at s t a t i o n LS-3 
(depth 0,70 m) in the month of November and low concent ra t ion 
(14.50 mg/100 g) was noted in September at LS-2 (depth 0.80 m) 
In Medical College pond, mean values rajiged from 13.50 mg/lOO g 
(November) t o 20,75 mg/lOO g (February) . The maximum value 
(24»0 mg/100 g) was recorded a t MS-2 (February) Kdiereas the 
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minimum (11.50 mg/lOO g) was recorded in January. 
The mean concentra t ion of PO.-P in water was found t o 
vary from 0.945 mg/l in September to 1.440 mg/l i n October 
in Lai Diggi. The h ighes t value of PO.-P was noted(1 .83 mg/i; 
a t LS-3 in October while the lowest (0.75 mg/l) a t LS-4 i n 
September. In the Medical College pond, mean concen t ra t ion 
of PO.-P ranged from 0.585 mg/l (December) to 1.09 mg/l 
(February) , The maximum value of PO^-P leve l of water i n 
Medical College pond ranged from 0.09 mg/l (MS-1) in January 
to 1.15 mg/l (MS-2) in February. 
The t o t a l phosphorus content i n sediments of ponds was 
found to be many times higher than the ava i lab le phosphorus 
in more a lka l ine upper water. 
There were s u b s t a n t i a l v a r i a t i o n s in the mean concen-
t r a t i o n s of t o t a l phosphorus both in t he sediments and water 
during the study period. The v a r i a t i o n s in phosphate concen-
t r a t i o n noted at d i f fe ren t s t a t i o n s showed s ign i f i can t d i f f e -
rences . The l eve l s of t o t a l phosphorus in sediments and in 
water of Lai Diggi were g r e a t e r than those in Medical College 
pond. Higher values in Lai Diggi might be assoc ia ted with 
the high percent of organic mat ter , l e s s depth and high pH 
(Goldman and Home, 1983). 
- 41 -
Exchangeable Ammonia; The decomposition of bottom sediments 
containing ni trogenous mat te r leads to the production of 
ammonia. The ammonia (NH-,) d i s so lves read i ly in water and 
forms ammonium hydroxide. Undissociated ammonium hydroxide 
i s t ox i c but the ion (NH^) i s almost harmless . Ammonium 
hydroxide t o x i c i t y to aqua t ic organisms v a r i e s not only with 
pH but with temperature , d issolved oxygen l eve l and s a l t 
content of the water (Goldman and Home, 1983). The ammonixim 
ion i s rap id ly taken up by phytoplankton and o the r aqua t ic 
p l an t s (Toetz, 1971). 
The mean percent va lues of exchangeable ammonia in 
sediments of Lai Diggi were found t o vary from 0.057^ (October) 
t o 0.1177o (September). In Medical College pond, i t v a r i e d from 
O.06o7o (January) to 0.510/^ (September). In Lai Diggi, high 
value (0.15/^) was obtained in LS-3 (September) while Medical 
College pond showed maximum (0.92y4) in September a t s t a t i o n 
MS-2. Minimum concentra t ion was noted in October (Lai Diggi 
pond) and in January (Medical College pond) (Table 13 ) . 
The increase in exchangeable ammonia concentra t ion 
during September (post summer) appeared to be due to decaying 
organic mat ter and r e l a t i v e l y high temperature which inc reases 
ammonification more r ap id ly than a s s i m i l a t i o n . In Lai Diggi 
pond, high va lues might be a s soc i a t ed with the inflow of 
sewage coming from the human h a b i t a t i o n and la rge q u a n t i t i e s 
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of excretoiy matter coming from a nearby s i t ua t ed buffalo-shed 
(post summer). In these ponds, the a c t u a l amoiint of ammonia 
present depends on the balance between animal excre tory r a t e 
and plant uptake and b a c t e r i a l oxidat ion . 
Chloride: The chlor ide ion i s required by photosynthesizing 
c e l l s f o r the photolys is of water t o re lease oxygen f o r ATP 
formation. Chloride i s f requent ly xised t o ident i fy water 
masses in po l lu t ion s t u d i e s . Chlorides are e i t h e r converted 
to the harmless chlor ide ions by sun l igh t or combined with 
organic compounds. 
Chloride was found to vaiy in water in d i f f e r en t months 
in both the ponds (Table 13) . In Lai Diggi, mean concent ra t ion 
of chlor ide var ied from 65.85 mg/l to 114.31 mg/l auid in 
Medical College pond, from 34.20 mg/l to 49.95 fflg/l. Low 
concentra t ions occurred in October and high in February in 
both the ponds. 
The mean concentra t ion of chlor ide in bottom sediments 
of Lai Diggi va r ied from 25.915 mg/lOO g (September) t o 
30.36 mg^ /lOO g (December) and 14.915 mg/lOO (November) t o 
29.465 mg/lOO g (February) in Medical College pond. Maximum 
concentra t ions occurred, in Lai Diggi, during October (LS-2) 
and in Medical Coll-^ge pond in M3-1 (February) . The minimum 
was found in January (Lai Diggi pond) and November (Medical 
College pond). 
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Chloride l e v e l s of Lai Diggi were always found h igher 
tliaii t h a t of Medical College pond. Consideirable r i s e i n the 
amo^int of chlor ide indica ted the po l lu t ion in Lai Diggi 
possibly caused by washing down of the human faecal mat ter 
from the surroundings. The chlor ide content i n water of both 
the ponds was found t o be h igher than the sediments. I t i s 
pejdiaps due t o the fac t t h a t the ponds rece ive l a rge amount 
of drainage e f f luen ts containing var iab le forms of d i l o r i na t ed 
compounds. Monthly v a r i a t i o n s in the concent ra t ion of ch lor id ' 
were mainly due to unusual r a i n f a l l and surface run-off i n t r o -
duced in the ponds during d i f f e r en t months. 
Organic Matter ; All water bodies have a c e r t a i n amount of 
organic mat te r . The supply of these substances a re maintained 
in an i r r e g u l a r manner by c e r t a i n continuous process such a s 
production of wastes by l i v ing and dead sinimals, d ra inage , 
acc re t ion of organic ma te r i a l s due t o wind a c t i o n , wave a c t i o n 
and surface run-off from the s or rounding. The n u t r i e n t s , t h a t 
re leased from the decomposition of organic mat te r modify the 
chemistly of the bottom h a b i t a t . I t provides a l l chemical 
cons t i t uen t s upon which the e n t i r e food chain wi th in the 
t roph ic l e v e l i s based. 
Mean monthly values of organic mat ter in bottom sediments 
were found to vary from 0.8l7o (Janiiaiy) to 1.56/o (September) in 
o. 
Lai Diggi and in Medical College pond, i t ranged from 0.34/o 
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(Januaiy) to 2,09% (October) (Table 13) . In Lai Diggi pond 
the organic mat ter was noted to be highest (2.297J a t LS-2 
during September and lowest (0.47^) a t LS-4 in Pebruary. In 
Medical College pond, the lowest value (0.24y^) was obtained 
at MS-2 i n November and the highest (2.26/;,) a t MS-1 in the 
month of October. 
The concentra t ion of organic matter i n Lai Diggi was 
r e l a t i v e l y h igher than i n Medical College pond. Boyd (1976) 
has a l s o reported h igher va lues of organic mat ter i n deeper 
region of the l ake . 
Total Benthos; The s p a t i a l d i spe rs ion of a populat ion i s a 
fundamental c h a r a c t e r i s t i c and property of spec ies which 
r e f l e c t s environmental pressure and behavioural pa t t e rn 
(Parson ejt a l . , 1977). The a b i l i t y of an organism to success-
fu l ly occupy a place in the economy of a community is a lso 
determined by i n t e r s p e c i f i c r e l a t i o n s h i p of the ind iv idua l s 
and c e r t a i n inherent b io log i ca l q u a l i t i e s of the popula t ion. 
The abundance and d i s t r i b u t i o n of the populat ion depend upon 
the adap ta t ion though a given populat ion reac t s t o complex 
f a c t o r s . 
In the present i n v e s t i g a t i o n s , species composition, 
r e l a t i v e abundance and d i s t r i b u t i o n of benthos in two ponds 
were s tudied from September, 1985 to February, 1986. This 
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study provides an i n i t i a l understanding of the d i s t r i b u t i o n a l 
ecology of the benthos in two freshwater ponds a s well a s 
da ta on a b i o t i c f ac to r s inf luencing the observed d i s t r i b u -
t i o n a l pa t te rn of benthos. Qua l i t a t ive and q u a n t i t a t i v e 
d i s t r i b u t i o n of benthic organisms was s tudied at s ix d i f f e r en t 
s t a t i o n s throughout the period of obseirvations. . Data are 
given in Table 2. 
The present i nves t iga t ions revealed t h a t volume of the 
ben th ic fauna showed monthly f luc tua t ions in dens i ty . Higher 
q u a n t i t i e s were mainly due to the abundance of blood worms 
and sludge woims in Lai Diggi pond whereas gastropods along 
with blood worms showed abundance in Medical College pond . 
Chironomids and Tubifex were most dominant and were r e p r e -
sented throughout the study per iod. The t o t a l number of 
2 2 
bottom fauna, ranged from 3924/m to 5583/m in Lai Diggi 
while t he densi ty of t o t a l populat ion in Medical College pond 
var ied from 4233/m to 6032/m . I t was observed t h a t the 
populat ion dens i t i e s a t d i f f e r en t s t a t i o n s did not show much 
v a r i a t i o n in number but monthly v a r i a t i o n s were d i s t i n c t . 
The most abundant catch was sampled in the month of September, 
1985 ajid February, 1986. There was a dec l ine in t o t a l volume 
of benthos in the month of December, 1985. SrLvastava (1956) 
recorded the minimum in Januaiy and maximum in August. Moitra 
and Bhowmick (1968) and Mandal and Moitra (1975) observed the 
peak of benthos in winter and ear iy summer months, and through 
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in autumn. In the present observat ions , the minimum n\imber 
of bent h i e organisms were found in December and maximum i n 
September and February (both ponds). All observed s t a t i o n s 
were character ised by the presence of high number of i n d i v i -
duals but with l e s s v a r i e t y . 
Benthic community may also r e f l e c t eu t roph ica t ion 
depending upon how quickly they respond to eu t roph ica t ion 
(Lang, 1985). I t has been found tha t few species with l a r g e 
populat ion were mainly respons ib le fo r degrading the organic 
mat te r . Presence of few species with la rge ind iv idua ls i s 
a lso a condi t ion of po l lu ted environm^^ (Osborne et_ a l . .1976) 
A comparative study of t h e var ious s t a t i o n s se t up along the 
ponds has revealed the q u a l i t a t i v e and q u a n t i t a t i v e r ichness 
of benthic organisms in Medical College pond than the Lai 
Diggi pond. This r ichness was mainly due to presence of 
l a rge number of aquat ic p lan t s along the shore l i ne of the 
Medical College pond. This l i t t o r a l f l o r a ac tua l ly provides 
place fo r attachment of the lairvae and adult s tages of most 
aqua t ic animals . They a l so provide food, p ro tec t ion or 
escape cover fo r most of the benthic organisms. I t was a l so 
observed here t ha t the phenomenon of decreasing t o t a l benthos 
with increas ing depth may not hold t rue f o r shallow eutrophic 
ponds in t r o p i c a l region as reported by some workers in 
temperate lakes (Sanders and Hess ler , 1969; Odum, 1971). 
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Moreover, the populat ion of macrobenthos was h ighly s t a b l e 
in both ponds on account of feebly changing eco log ica l 
condi t ions . 
Major Taxa; The major groups of benthos in two ponds belong 
to only s ix major t axa : Insec ta (Ephemeroptera, Odonata, 
Hemiptera, P lecoptera , Goleoptera and Hydracar ina) , Gastropoda, 
Oligochaeta, Ostracoda, Nematoda and Ro t i f e ra . Table lA shows 
t h e i r r e l a t i v e abundance during the study per iod. Among these 
bottom l iv ing organisms, the aquat ic i n s e c t s on an average, 
foimed t h e dominating group comprising 47.64% of the t o t a l 
benthos, followed by ol igochaetes (21.49/o) nematodes ( l4 .12 / ( ) , 
os t racods {l'5.72*/J and r o t i f e r s (3.06/^) in Lai Diggi, whereas 
i t was gastropoda (19.09/() ^ i c h comes next t o i n sec t s (36.95/o) 
in Medical College pond. Oligochaetes contr ibuted l7.21/o 
followed by ostracods (11.33/1) and nematodes (10 .03 / J . fiotifers 
offered very neg l ig ib le share (5.47/{,) to the t o t a l benthos 
composition in Medical College pond. 
Monthly Var ia t ions In the D i s t r i bu t ion of Major Taxa; In Lai 
Diggi, the percentage of i n sec t s co l l ec ted was marked h ighes t 
(56.98^) in the month of January and lowest (40.40/^) in 
September. Oligochaetes (30.067o) ostracods (14.52/,) nematodes 
(18.85/1) and r o t i f e r s (8.04/1) were found to be h igher in 
November, September, February and September, r e spec t ive ly and 
o o O 
lowest in February (l6.29/o), October (12.82/o), November( 9.48/c,) 
- 48 -
and January (1.367,), r e s p e c t i v e l y . In Medical College pond 
a l s o , i n sec t s remained highes t but peak (47.47/[,) was observed 
i n September with a low populat ion (30,547c,) in November. 
Higher q u a n t i t i e s (24.557o) of gas t ropods were recorded in 
Septemuer and lowest (12.937o) in December. Oligochaetes were 
found t o be higher (23.06/^) in November and the low (10.43*%) 
during September. Higher percentages of ostracods (18.91%) 
nematodes (15.10%) and rotifet^s (7.86%) were recorded in the 
months of December, Pebrixary, and September, r e spec t ive ly ; 
whereas t h e i r minimum p'^rcentages were recorded during 
September (3.83%), September (5.85%) and in January (2.23%), 
r e s p e c t i v e l y . 
Higher number of i n s e c t s in Jan\iary was mainly due to 
high d ip ter^an larvae (Lai Diggi pond). Tables 2 and 7a 
i nd i ca t e a well defined monthly f l uc tua t i ons in time and 
space. Though insec ta , the most dominsint group in bottom 
fauna was h ighes t in Jan\aary yet a l l the hab i t an t s including 
i n s e c t a were comparatively h ighe r in the month of February 
(Table 2 ) . In Medical College pond, the d ive r s i t y and the 
dens i ty of the t o t a l aveirage number of a l l hab i t an t s sampled 
in the month of September were found to be h igher as compared 
to Lai Diggi pond. 
Nematodes; There are experimental evidences showing t h a t 
nematodes s t imula te mine ra l i za t ion of organic mat ter (Findlay 
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and Tenore, 1982) and nu t r i en t regenera t ion (T i e t j en , 1980) 
by grazing on b a c t e r i a . They are in t u r n eaten by small 
crustaceans (Pe l l« r , 1984) and f i shes (Lasser re et, a l . , 1976) 
thus forming a valuable l i nk between t r o p h i c l e v e l s . The 
t o t a l number of nematodes va r i ed from 1933/m (November) t o 
3733/m (February) in Lai Diggi and 767/m (September) t o 
1700/m (February) in Medical College pond. On an average 
they cons t i tu t ed 14.147^ in Lai Diggi and 10.067o of the t o t a l 
benthos co l lec ted from Medical College pond during the period 
of s tudy . High percentages were recorded in the month of 
February in both the ponds (Table 3 ) . I t was found t h a t the 
d i s t r i b u t i o n and dens i ty of nematodes depend on the d i s t r i -
but ion of organic mat ter r a t h e r than t a n p e r a t u r e and chemical 
substances present in these eutrophic pond^. Both ponds have 
been reported t o be r ich in organic mat ter (Haque, 1987). 
R o t i f e r s ; This group was always recorded in low percentages 
as 3.06y^ in Lai Diggi and 5.477o in Medical College pond 
(Table lA) . The t o t a l number of r o t i f e r s captured in these 
p P 
two ponds was found to vaiy from 267/m to l600/m (Lai Diggi 
pond) and from 201/m^ to 899/m^ (Medical College Pond). 
Maximum number of r o t i f e r s were co l l ec ted in September and 
minimum in December-January (Lai Diggi pond) and January 
(Medical College pond). The group i s represented by only 
th ree genera namely, JRotaria, F i l i n i a and K e r a t e l l a . Among 
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them, Rotaria was recorded as dominating genus. Xeratella 
was rarely observed in Lai Diggi pond during the study 
period. 
P i l in i a , showing a great aff ini ty to deep hypolimnion 
(Ruttner, 1980), was moderately dis t r ibuted a t a l l the 
s ta t ions throughout the study period. The population 
densi t ies of ro t i fe rs in these ponds we ire low in the months 
of January and December because of l ess intensi ty of l ight 
(Table 12). Minkoff et. a l . (1983) showed tha t the l ight 
exposure is necessary for ro t i fe r s to produce youngones, 
par t icular ly during hatching of resting eggs. Population 
density may also change substant ia l ly due to presence of 
predators. The substantial and high select ive nature of 
cladoceran and cyclopoid predation on ro t i f e r s (Williamson, 
1983) might be one of the reasons fo r reduction in the density 
of ro t i fe rs in winter. Khan (1970) and Haque (1987) have 
already been reported the occurrence of cladocerans and 
cope pods in greater amounts in winter. 
Present study has shown that Rotaria prefers a habi ta t 
rich in oi^ganic par t iculate matter and indicated wide range 
of tolerance to pollution caused by domestic sewage. Haberman 
(1983) has also observed that ce r ta in ro t i fers are e i ther 
very sensi t ive to pollution caused by sewage or very tolerant 
to sewage pollut ion. The same is t rue in Lai Diggi pond 
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where po l lu t ion i s mainly due t o domestic sewage and Rota r ia 
may be grouped under the most t o l e r a n t r o t i f e r s p e c i e s . I t 
i s always recorded in g r e a t e r percentages in Lai Diggi pond 
than the o ther two genera (Table 4 ) . 
Oligochaetes; Oligochaetes form the most impo-f'tant group of 
the benth ic populat ion. Representing 21.49>1 of t h e t o t a l 
niimber of bottom Ofganians in Lai Diggi, o l igochaetes were 
the second most abundant and dominant a f t e r i n s e c t s . In 
Medical College pond, o l igochaetes were 17.21% of the t o t a l 
benthos . The t o t a l number of o l igochaetes va r i ed from 3167/m 
to 6567/m^ in Lai Diggi pond and 1233/m^ to 2352/m^ i n Medical 
College pond, being h ighes t in November. Mandal and Moitra 
(1975) a l so found the peak in November. 
Here, the ol igochaetes have been represented by Tubifex, 
Chaetogaster , Nais and Aelosoma in order of abundsince (Table 5A), 
Nais was found missing in the bottom samples of Medical College 
pond. The strong dominance was recorded by Tubifex represen t ing 
87.26^ of the t o t a l o l igochaetes population in Lai Diggi and 
63.81% in Medical College pond. Chaetogaster. Nais and 
Aelosoma were found to be very low represen t ing only 6.16^, 
3.68/^, 2.977o respec t ive ly in Lai Diggi but in Medical College 
pond, Chaetogaster and Aelosoma were recorded in apprec iable 
q u a n t i t i e s as 20.56^0, and 16.4376 r e s p e c t i v e l y . In Medical 
College pond. Tubifex formed 71.44?^ of the t o t a l o l igochae tes 
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population in November and January, 1986, whereas in Lai Diggi 
these sludge worms comprised 92.15/o of t o t a l worms in the 
month of October. Cowell and Vodopich (1981) have found an 
uniformity in th° abundance of ol igochaetes throughout the 
yea r . In the present i nves t i ga t i ons t oo , the seasonal 
f l uc tua t i ons in the abundance of o l igochaetes were not so 
much pronounced. Maximum number of Tubifex were observed in 
the month of October in Lai Diggi, and November in Medical 
College pond, might be t he r e s u l t of h igher q u a n t i t i e s of 
organic pa r t i cu l a t e mat te r as t he se sludge worms feed mostly 
on b a c t e r i a down to 10 cm below the sediment surface 
(Br inkhurs t , 1974). These red annel ids were l e s s in number 
in Medical College pond comparatively, mainly due t o the 
presence of bottom dwelling p reda to r s . The general d i s t r i -
but ion pat tern of these wonns favoured more eutrophic a reas 
having low oxygen, and high organic mat te r (Tables 12 and 1 3 ) . 
According t o Haekes (1979), Oligochaetes a r e the common 
inhabi t ants of polluted waters . A v a i l a b i l i t y of food, pol lu ted 
environment and absence of predat ion might be the causes of 
h igher number of ind iv idua l s in Lai Diggi. The red annelid 
worms have a lso been repor t ed / inc reas ing ' . number in waters 
pol lu ted with domestic sewage (Odum, 1971). The same i s 
t r ue with the Lai Diggi a l s o . I t provides enough food to 
the developing red worms, l e s s chances of predat ion and a 
favourable domestic sewage fed pol lu ted environment. 
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ARTHROPODS:CRUSTACEANS 
Q s t r a c o d s ; Os t racods commonly known a s seed shr imps , form 
a n o t h e r impor tan t group of b e n t h i c community. I t i s 
r e p r e s e n t e d by f o u r g e n e r a namely H e t e r o c y p r i s . G e n t r o c y p r i s , 
S t e n o c y p r i s and G y c l o c y p r i s . Os t r acods sharpd only 15.72/o i n 
La i Diggi and 1 1 . 3 3 A ) of t h e t o t a l b e n t h i c p o p u l a t i o n i n 
Medica l Col lege pond. The t o t a l number of o s t r a c o d s v a r i e d 
from 2329/m^ t o 3162/m^ i n Lai Diggi pond and 533/m^ t o 
1666/m i n the Medical Coll*>ge pond. They were n u m e r i c a l l y 
h i g h e r i n L a i Diggi a s compared t o Medical Col lege pond. The 
d i v e r s i t y i n compos i t ion and abundance was no t of mudi s i g n i -
f i canceo H e t e r o c y p r i s was more common and o f fe red maximum 
s h a r e (53.50/o) i n t o t a l o s t r a c o d s i n La i D i g g i . Next t o i t 
was S t e n o c y p r i s and C e n t r e c y p r i s compr is ing 24.I6/0 and 22.32/o 
of t h e t o t a l o s t r a c o d s r e s p e c t i v e l y . Cyc locypr i s was neve r 
r eco rded i n La i Diggi sampl'=!S whereas i n Medical Col lege pond 
i t was reco-^ded only i n October and January wi th a v e r y low 
p e r c e n t a g e among t o t a l o s t r a c o d s (Table 6 A ) . 
H e t e r o c y p r i s was found t o be dominant among o s t r a c o d s 
and r e g i s t e r e d i t s peak ( 6 l . l 8 / „ ) i n October . Cent r o c y p r i s 
was r eco rded h i g h e s t (34.34%) i n December and S t e m o c y p r i s i n 
t h e month of October (29.21%) i n Lai D igg i . I n Medical 
Col lege pond, H e t e r o c y p r i s comprised 50.84/{,, Cent r o c y p r i s 
16 .01%, S t e n o c y p r i s 28.47% and Gyc locypr i s 4.67% of t h e t o t a l 
o s t r a c e d p o p u l a t i o n . 
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The percentage composition of t h i s group did not show 
much v a r i a t i o n in d i f fe ren t months. Minimum number of 
os t racods might be due to temperature which i s regarded as 
one of the impcrtant f a c t o r s a f fec t ing t he parthenogenesis 
in os t racods . Probably depth was another important f a c t o r 
r egu la t ing the d i s t r i b u t i o n and aoundacne of os t racods . They 
were recorded numerically high in Lai Diggi >diich i s more 
shallow' than Medical College pond. From the present 
i n v e s t i g a t i o n s , i t was a lso observed t h a t os t racods , if not 
a l l , but few genera can t o l e r a t e the wide range of p o l l u t i o n . 
Population densi ty may a l s o change s u b s t a n t i a l l y due 
to seasonal pa t tern of reproduct ion. 
I n sec t a ; I t has become c l ea r from the da ta (Table 2, lA) t h a t 
i n s e c t s fonn the major por t ion in the composition of t o t a l 
benthos . In Lai Diggi pond the t o t a l nxxmber of i n sec t s var ied 
2 2 
from 7898/m (December) to 11430/m (January) whereas in 
2 Medical College pond, maximum number (5697/m ) of insec t s was 
co l l ec ted in September and the minimum (2763/m ) in December 
(Tables 7 and 7A). Taole 7 also shows g r e a t e r number of 
i n s e c t s and fewer genera in Lai Diggi pond than i n the Medical 
Goll'=»ge pond. In these two ponds i n s e c t s are represented by 
members of seven groups namely, d i p t e r a , hemiptera, epheme-
rop te ra , coleoptera , p lecoptera , odonata and hydracarina in 
order of abundance. In Lai Diggi pond, howeve'r, members of 
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odonata, plecoptera and hydracar ina were missing. They were 
only reco-^ded from the Medical College pond except during 
the month of Januaiy, when odonata and plecoptera were absent , 
and in December when members of hydracarina were absent 
(Table 7 ) . 
Out of the 47.647o of i n s e c t s present i n the t o t a l 
benthos, dipterans contr ibuted major share (84.O8/0 on an 
average) in the samples co l l ec t ed from the Lai Diggi, showing 
i t s peak (95.04/1) in January and minimum (75.107o) in October, 
whereas in Medical College pond, d ip te rans cont r ibuted on an 
average about 50.63% of the t o t a l i n s e c t s with a peak (75.82/^) 
in the month of January and minimum (31.00^) in October 
(Table 7A). 
•>v 
• Dipt eras were represented by four genera Ghironomus, 
Tanypus. Pentaneura and Gulicoides (Tables 10 and lOA). 
Ghironomus was most abundant genus and found t o be present 
throughout the period of i n v e s t i g a t i o n in grea t number and 
contr ibuted on an average 73.03/oOf the t o t a l d ip t e ran 
populat ion. I t showed maximum populat ion in the months of 
January (81.28/o) and the minimum in the month of November 
(68.42/{,) (Table lOA). The same trend of seasonal v a r i a t i o n s 
has a l so been repo^^ted by Mandal and Moit ra (1975). Bass 
(1986) has a l so observed maximum populat ion of chironomids 
during winter months with a peak during sp r ing . Baggae and 
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Tulki (1967), Baggae and Jinsppanen (1968), Gairs and Dickson 
(1971), Learner et a l . (1971), Olive and Darntach (1973) and 
Hawkes (1979) have reported tha t some of the chironomids are 
common inhabi tan ts of polluted wate r , r i ch in n u t r i e n t s and 
poor in oxygen content , and so they are being used a s the 
b io log i ca l ind ica to rs of po l lu t ion . In Lai Diggi, among 
d i p t e r a n s , Tanypus was the second most dominant genus followed 
by Pentaneura vriiile Qulicoides was found t o t a l l y absent . In 
Medical College pond, Ghironomus was the most dominant genus 
followed by Tanypus, Qulicoides and Pentaneura (Table lOA). 
Hapid l a r v a l development of chironomids may be the e f f e c t i v e 
cause fo r large increase in populat ion (Cowell and Vodopich, 
1981). 
Hemipterans were the second major share ho lder in the 
in sec t population, and were mainly represented by Gynigma. 
Hebirus, Corixa, Belostoma, Notonecta, Aphelocherius, Sigara 
and Anisops. Among these , Gynigma. Hebrus and Sigara were 
not found in the samples co l l ec t ed from the Lai Diggi. The 
number of Hemiptera var ied from 276/m (January) to 1465/m 
(October) in Lai Diggi with an average of ( 9 . 3 7 / J . I t 
cont r ibuted 21.66/g on an average to the t o t a l dens i t y of 
i n s e c t s in Medical College pond with a maximum populat ion 
2 (167/m ) in the month of September and minimum in the month 
of January (2l65/m )• Notonecta was the most dominant 
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hemipteran contr ibut ing about 65.277-oOf the t o t a l hemipterans 
in the month of J^'ebruary (Lai Diggi Pond), I t was found 
absent in Medical College pond only during January. Gorixa 
was present in a l l the months at a l l the s t a t i ons showing 
i t s peak (46.O^^) in December and lowest (18.40^o) in September. 
The cont r ibu t ion of Gorixa in t o t a l hemipteran was second to 
Notone eta in Lai Diggi pond. In Medical College pond, a l l 
genera, except Corixa, were found t o be absent i n the month 
of January. Variat ions in the d e n s i t i e s of d i f f e ren t genera 
col lec ted in the samples are given in Tables 8 and 8A. In 
Medical College pond, Not one e ta was observed in maximum 
n\imber (47.39/1) during February. This group showed wide 
f l uc tua t i ons in the d i s t r i b u t i o n i n Lai Diggi than in Medical 
College pond. However, both the ponds showed seasonal changes 
in d ive r s i t y and evenness (Tables 8 and 8A). I t was mainly . 
due to occurrence of aqua t ic and semi-aquatic vege ta t ion on 
and around the shore l i n e . Notone e ta and Gorixa both are 
excel lent swimmer and a r e adapted to c l ing to submerged 
objects and vegeta t ion. Anderson and Day (1986) have a l s o 
reported high d ive r s i ty in the occurrance of c e r t a i n 
hemipterans in the areas of heavy vege ta t ion with coarse 
s u b s t r a t e . 
Goleoptera cons t i tu ted only l,95/o in Lai Diggi and 
7.19/0 of the t o t a l i n sec t s in Medical College pond and were 
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composed of Berosus and Hydaticus only. In Lai Diggi, Berosus 
was never observed in the samples. Hydaticus was recorded in 
a l l the samples with maximum populat ion during February 
(300/m ) . On the o ther hand, Medical College pond was 
represented by both genera throughout t he period of i n v e s t i -
ga t ior^ except during November and December where Hydaticus 
was absent , 
Plecoptera rendered 4.94/o of the t o t a l i n sec t s only in 
Medical College pond and was represented by a s ing le genus, 
Atoperla. i t was found to be t o t a l l y absent in the samples of 
Lai Diggi pond. 
Ephemeroptera cont r ibu ted only A,5A7„ and 9.037o o^^ "the 
t o t a l insec t population in Lai Diggi and Medical College pond 
re spec t ive ly . I t comprised Baet is and Gaenis showing maximum 
populat ion in Lai Diggi pond during February (53.81/^) and 
November (78.50/^) r e spec t ive ly . Whereas, in Medical College 
pond t h e i r maxima were recorded during January (63.58/,) and 
in December (85.80/'J r e s p e c t i v e l y . The t o t a l number of 
2 2 
ephemeropterans was maximum (898/m and 765/ni ) in both the 
ponds during September. Genera, of mayflies (Ephemeroptera) 
always occurred in low q u a n t i t i e s and were not s i gn i f i c an t 
con t r ibu to r to benthic dens i ty . I t may be due to the presence 
of organic pol lu t ion in the pond as has been reported t h a t 
p lecopterans , ephemeropterans and t r i c o p t e r a n s progress ive ly 
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disappear.' from organica l ly pol lu ted streams (Hynes, 1964 
and Chandler, 1970). 
Pol lu t ion s ens i t i ve i n v e r t e b r a t e s l i k e odonates 
(Dragon-fl ies) were always found to be absent in Lai Diggi . 
Only few were col lected from Medical College pond (3.320/, of 
the t o t a l i n s e c t s ) . 
The c lass hydracarina (water mites) was also represented 
only in Medical College pond with 3.36% of the t o t a l i n s e c t 
populat ion. This group of i n s e c t s was only composed of s ing le 
genus. Hydrachna, occurring in a l l the samples except during 
December. 
Grastropods: Gastropods were never detected in Lai Diggi. pond. 
They were only recorded from Medical College pond con t r ibu t ing 
19.09/^ of the t o t a l benthos . This group of benthic animals 
was represented by Vivipara, Digoniostoma, Bi thynia , P i l a 
and Anisus showing dominance by Vivipara with a mean highes t 
share of 55.15/o of the t o t a l gast2X)pods. 
Maximum population of Vivipara (80.86/) was recorded 
in Decemoer and lowest (43.777o) in October, P i l a showed 
majcimum population (36.36^) in January and minimum (6.61/^) 
in the month of December. Digoniostoma was found at a l l the 
s t a t i o n s but was absent in January and i t s peak (23.86/) was 
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recorded in September. Aaisus was ra re ly noticed and was 
found to be absent in September, December and Jamoary. 
In genera l , gastropods showed maximum popula t ion in 
September. Onward they s t a r t e d t o decline and reaching to 
a minimum during December. From January onwa-rd they again 
s t a r t e d increas ing (Table l l A ) , The same trend of inc rease 
and decrease has been reported by Mandal and Moitra (1975). 
Rai et a l . (1981) have a l so recorded high populat ion d e n s i t i e s 
of gastropods in the months character ized by l u x u r i e n t growth 
of sub-merged vege ta t ion . Al igaA having a t r o p i c a l c l imate , 
a l so used to have maximum production of aqua t ic vege t a t i on 
during September and October. Maximum population of gastropods 
during September may a l so be due to add i t ion of young generation 
during rainy season (breeding season of gastropods l i e s in the 
month of June to August). 
RBFERSNGES 
A g a s s i z , L . (1850) - Lake S u p e r i o r ; I t s P h y s i c a l C h a r a c t e r , 
V e g e t a t i o n and A n i m a l s . Grould, K e n d a l , and L i n c o n , 
B o s t o n 428 pp . 
A l l e e , W.O. (1912) - S e a s o n a l s u c c e s s i o n i n o l d f o r e s t p o n d s . 
T r a n s . I I I . Acad. S c i . . 4 : 1 2 6 - 1 3 1 . 
A n a k a r , 3 . and R. E lmgren ( 1 9 7 5 ) - A s u r v e y of t h e "ben th ic 
macro and me io fauna of t h e A s k o - L a n d s o r t a r e a . 
M e r e n t u t k i m u s l a i t J u l k / H a v s f o r s k n i n g a i n s t , S k r . , 
A n d e r s e n , J . M . (1977) - R a t e s of d e n i t r i f i c a t i o n of u n d i s -
t u r b e d s e d i m e n t f rom s i x L a k e s a s a f u n c t i o n i f n i t r a t e 
c o n c e n t r a t i o n . Oxygen and t e m p e r a t u r e . A r c h . H y d r o b i o l . . 
8 0 : 1 4 7 - 1 5 9 . 
A n d e r s o n , M.A. and A . J . R u b i n ( 1 9 8 1 ) - A b s o r p t i o n of i n o r g a n i c s 
a t s o l i d - l i q u i d i n t e r f a c e s . Ann. A r b o r . S c i . P u b l . Ann. 
A r b o r . Mich. 357 p p . 
A n d e r s o n , R.O. (1959) - A m o d i f i e d f l o a t a t i o n t e c h n i q u e f o r 
s o r t i n g bo t tom f a u n a s a m p l e . L i m n o l O c e a n o g r . , 
4 : 2 2 4 - 2 2 5 . 
A n d e r s o n , R.V. and D.M. Day ( 1 9 8 6 ) - P r e d i c t i v e q u a l i t y of 
m a c r o i n v e r t e b r a t e h a b i t a t a s s o c i a t i o n s i n l o w e r 
n a v i g a t i o n p o o l s of t h e M i s s i s s i p p i R i v e r . H y d r o b i o l o g i a . 
1 3 6 : 1 0 1 - 1 1 2 . 
Andrew, 3,0, (1986) - D i s t r i b u t i o n and f a u n a l a s s o c i a t i o n s of 
b e n t h i c i n v e r t e b r a t e s a t Lake T u r k a n a , Kenya . H y d r o -
b i o l o g i a . 1 4 1 : 1 7 9 - 1 9 7 . 
A n n a n d a l e , N. and R . B . S . S e w e l l (1921) - The banded p o n d - s n a i l 
of I n d i a ( V i v i p a r a b e n g a l e n s i s ) . R e c . I n d . M u s . , 2 2 ( 3 ) : ' 
2 1 5 - 2 9 2 . 
APHA ( 1 9 8 0 ) - S t a n d a r d Methods f o r E x a m i n a t i o n of Wa te r , and 
Waste Water (15 e d . ) . Amer. P u b l . H e a l t h A s s . I n c . 
New York , 1134 p p . 
- 62 -
Arora, H.G. (1962) - Studies on Indian Rot i fe ra (Part I ) . On 
a small co l l ec t ion of I l l o r i c a t e Hotifera from Nagpur, 
India with notes on the bionomics, J , Zool. Soc. I n d i a . 
14(1)5 33-54. 
Arruds, J .A . , G.R. Marzolf and R.T. Faulk (1983) - The ro le 
of suspended sediments in the n u t r i t i o n of Zooplanlcton 
in turb id r e se rvo i r . Ecology. 64:1225-1235. 
Bachele t , Q. (1986) - Recruitment and year to year v a r i a b i l i t y 
in a population of Macoma b a l t h i c a (L) , Hydrobilo,s;ia. 
42:233-248. 
Baggae, P. and K. Jimpparen (1968) - Bottom fauna of Lake 
K e i t e l e , Central Finland, in r e l a t i o n to hydrography 
and Eutrophicat ion. Annales, Zoologici F r e h n i c i . , 
1:327-337. 
Baggae, P. and Tulkki (1967) - Studies on hydrography and 
b i o t a of recent ly i s o l a t e d Lakes. I n s t . Skr . , 223:13-34. 
Balakrishnan, N. , N. Abdul Aziz, P.K. Arunachalam and 
M. Dharmaral (1984) - Ecology and d i s t r i b u t i o n of 
benth ic macrofauna in Ashtamudi E&tuary. Kerela Mahaaag., 
17(2) :89-101. 
Baimes, H. (1959) - Apparatus and Methods of Oceanography 
(Pairt 1: Chemical), George Allen and Unwin L td . , 341. 
Bass, D. (1986) - Larval Chironomidae (Diptera) of the Big 
Thicket Streams. Hydrobiologia. 135:271-285. 
Bass, L.G.M. and E . J .F . Wood (1955) - Bio logica l processes in 
the es tuar ine environment. I and I I . Ecology of the 
su l fu r cycle . Konink. Ned. Akad. Wetenschap P r o c , 
B58;160-181. 
Berg , K. (1938) - Studies on the bottom animals of Esron 
Lake. Mem. Acad. R. Sc i . et Le t t , d. Denemark, Sec. 
3 c i . gme. s e r . t . . 8:255. 
Bigelow, N.K. (1928) - The ecological d i s t r i b u t i o n of micro-
scopic organisms in Lake Nipigon. Univ. Toronto Stud. 
b i o l . Se r . . 21:57-74. 
Birge, E.A. and C. Juday (1911) - The d isso lved gases of the 
water and t h e i r b io log ica l s i gn i f i cance . Wise. Geol. 
and Nat. H i s t . Sur. B u l l . . 22_:259. 
63 -
Boyd, G,B. (1976) - Chemical and t ex tu r a l prop='r"tie3 of mud 
from d i f fe ren t depth in pond. Hydrobiolo^ia , 48(2) : 
141-144. 
Brinkhurst , H.O. (1970) - Dis t r ibu t ion and abundacne of 
tub i f i c id (o l igochaetes) species in Toronto Harbour, 
.Lake Ontario. J . F ish . Res. Bd. Can., 22:1969-1971. 
Brinkhurst , R.O. (1974) - The benthos of the l a k e . McMillan 
Press L td . , London, Basingstoke, 190. 
Brown, 3.R. (1952) - Some aspect of Lake s o i l s in r e l a t i o n to 
the product iv i ty of a Lake. M. Arts Thes i s , Queens 
Univ., Kingston:61. 
Brown, 3.R. (1956) - A p is ton sampler f o r sur face sediments 
of Lake d e p o s i t s . Ecology. 37:610-613. 
Bruce, G. (1986) - Long term v a r i a b i l i t y of Meiobenthos: 
Value Synopsis, hypothesis genera t ion and p red ic t ive 
modelling. Hydrobiologia. 142:271-279. 
Burks, 3.D. (1953) - The mayflies or Ephemeroptera of 
i l l i n o i d s . Bul l . I l l Nature H i s t . Surv . . 2^:1-216. 
Gairn, S.J. J r . , and K.L. Dickson (1971) - A simple method for 
the b io log ica l assessment of the e f f ec t s of waste 
discharges on aquat ic bottom dwelling organisms. J.Wat. 
Po l lu t ion gontrol Fed. Washington. 41(5):755-772. 
Chandler, J.R. (1970) - A b io log i ca l approach t o water qua l i t y 
management. J . Wat. P o l l u t . Qont., 69:415-422. 
Colin, J.P.M. and N. Richard (1986) - Simple semi-continuous 
p is ton corer organic sediments . Hydrobiologia. 137: 
251-256. 
Cook, D.G. and M.G. Johnson (1974) - Benthic macroinver tebra tes 
of the St . Lawrence Great Lakes. J . F i sh . Res. Bd. Can., 
21:763-782. 
Cooper, C.M. (1977) - Abundacne and production of i n v e r t e b r a t e 
profundal benthic fauna in a flood cont ro l r e s e r v o i r . 
Proc. Miss. Chap. Am. F i sh . Soc. . 1:25-33. 
Cooper, C.M. and A.K. Luther (1985) - Macrobenthos - sediment 
r e l a t i o n s h i p in Rose Bamet t Reservoir , Mississio-oi. 
Hydrobiologia, 126(3):193-197. 
- 64 -
Cowell, 3.G. and D.3. Vodopioh (1981) - D i s t r i bu t i on and 
seasonal abundance of benthic macro inver tebra tes . 
Hydrobiolofiia, 18(2):97-105. 
Dakin, W.J. (1927) - The freshwater pond as an animal community 
Chap.18 in Dakin 's Slements of General Zoology. :391-414. 
Desai , 3.N. and M. Krishnan Kutty (1967) - Studies on the 
benth ic fauna of Cochin Backwater. Proc. Ind. Acad.Sci . 
LXyi(4);Sec.B.;123-142. 
Eggleton, ? .E. (1936) - The deep water bottom fauna of Lake 
Michigan. Pap. Midi. Acad. Sc i . Ar t s . L e t . . 21;499-612. 
Egglishaw, H.J. (1968) - The q u a n t i t a t i v e r e l a t i o n s h i p s 
between bottom fauna and plant d e t r i t u s in streams of 
d i f f e r en t calcium concen t ra t ions . J . Appl. Eco l . . 
^:731-774. 
Bgglishaw, H.J. and D.V. Mackay (1967) - A survey of the 
bottom fauna of the stream i n Scotish highlauid par t I I I . 
Seasonal changes in the fauna of t h ree stream. Hydro-
b i o l o g i a . 10:305-334. 
Ekman, S. (1933) - Uber Cinen neuen Bodengreifer fur Marinzoo-
logische Zwecke nebot Bemerkungen uber rd ie Limnolgische 
Bodengreifer Methodik. I n t . Rev. Geo. Hydrobiol . , 
28:312-329. 
E l l i o t t , J.M. and CM. Drako (1981) - A comparative study of 
seven grabs used f o r sampling benth ic macroinver tebra tes 
in Rivers . Freshwater b i o l . , 11:99-120. 
El ton , G.3. (1956) - S tonef l i e s (P lacoptera , Nemourida), a 
component of the aqua t i c l e a f - l i t t e r fauna in Wytham 
Woods. Berkshire . Entomol. Monthly Mag.. 92:231-236. 
F e l l e r , R.J . (1984) - Sero logica l t r a c e r s of meiofaunal food 
Webs. Hydrobiologia. 118:119-125. 
Penchel , T. (1969) - The ecology of marine microbenthes.IV. 
S t ruc ture and funct ion of the benthic ecosystem, i t s 
chemical and physical f a c t o r s and the microfauna 
communities with spec ia l re ference to the c i l i a t e d 
protozoa. Ophelia, ^ :1 -182 . 
Penchel , T. and 3 . J . Straarup (1971) - Ver t i ca l d i s t r i b u t i o n 
of photosynthetic pigments and the pene t ra t ion of l i g h t 
in marine sediments. Oikos. 22:172-182. 
- 65 -
Findlay, 3.!^.(i. and K.H. Tenore (1982) - Effect of a free 
l i v i n g marine nematode (P ip lo la lmel la chi tvoodi) on 
d e t r i t a l carbon minera l i za t ion . Mar« Ecdl . Pro^r. 
3 e r . , 8:161-166. 
F r i th sen , J . B . , D.T. Rudnick and R. :?lmgren (1983) - A new, 
flow-through corer f o r the quan t i t a t i ve sampling of 
surface sediments. Hydrobiolo^-Jia. 39:15-19. 
Gallardo, V.A. (19654 - Observations on the b i t i n g p r o f i l e s 
of t h ree 0 .1 m bottom sampler. Ophelia, £:319-322. 
Grams, H. (1918) - Prinzipienfragen der Vegeta t ionsferschung. 
V.jsGhr. Natur. Ges. Zurich. . 63:293-493. 
G-argas, E. (1970) - Measurements of primary product ion, dark 
f i x a t i o n and v e r t i c a l d i s t r i b u t i o n of t h e microbenthic 
algae in the Oresund. Ophelia, 8:251-253. 
Goldman, C.R. and A.J. Home (1983) - Limnology-McGraw-Hill 
I n t e r n a t i o n a l Book Co. Japan-464. 
Goldman, (j.R. and B.L. Kimal (1978) - B io log ica l processes 
associa ted with suspended sediment said d e t r i t u s in 
Lakes and Reservoirs . In , J . Cairns, J r . , E.F. Benfield 
and J.R. Webster ( eds . ) Current pe rspec t ives on River -
re3e"nroire ecosystem. U. Am. Benthol. 3oc. ?ub l . 1 
Virgina Polytechnic I n s t . Blacksburg. Vi rg ina ;19-44 . 
Golterman, H.L. (1967) - Influence of s o i l on the chemistry 
of water in r e l a t i o n to laroductivity. FAO Pish Rep. , 
4 i (3 ) :27 -42 . 
Grontved, J . (I960) - On the product ivi ty of microbenthos and 
phytoplankton in some Danish Fjords:Meddr. Danm. 
Fisk-og Havunders N.S. 2.-55-92. 
Habeiman, J . (1983) - Comparative ana lys is of plankton r o t i f e r 
biomass in large es tonian Lake. Hydrobiologia, 104: 
243-296. 
Hadrup, J . (1974) - fisram sos makrofytter . Thes i s , Copenhagen 
Univers i ty , Copenhangen, 55. 
Haeckel, E. (1891) - Plankton s tudien . Jenaische Z e i t s c h r . 
f. Naturw., 2^:232-336. 
Haque, N. (1987) - Physico-chemical and Bio log ica l Charac ter -
i s t i c s of Some Pol luted Ponds of Aljsjarii. M.Phil , 
D i s se r t a t i on , Aligarh Muslim Univers i ty , Aligarh ( I n d i a ) . 
- 66 -
Hargrave, B.T. (1972) - Seasonal changes in oxygen uptake by 
s e t t l e d p a r t i c u l a t e matter and sediments in a marine 
bay. J, Fish Resch. Bd, Canada. 35:1621-1628. 
Harper, D. (1986) - The e f fec t s of a i r t i f i c i a l enrichment upon 
the plajiktonic and benthic communities in a mesotrophic 
t o hypertrophic coch s e r i e s in lowland Scotland. 
Hydrobiolo/^ia. 137;9--19. 
Hawkes, H.A. (1979) - Inver t eb ra tes as i nd i ca to r s of r i v e r 
water qua l i ty . In, Bio logica l I nd i ca to r s of Water 
Qual i ty , Edited by A, James and L i l i a n Evisan. 
Hoff, C.C. (1945) - Seasonal changes in the ostracod fauna 
of temporary ponds. Ecology, 24:116-118. 
Hoy, P.R. (1872) - Deep water fauna of Lake Michigan, Trans . 
Wis. Acad. Sci . Arts L e t . . 1:98-101. 
Hunding, G. (1971) - Production of ben th i c micro-algae i n 
the l i t t o r a l zone of a eut rophic Lake. Oikos, 22:389-397. 
Hur t e r , B. (1928) - Beobachtunger an den L i to r a l a lgen des 
Vie rwa lds t a t t e r s se s . Mi l t . Naturforsch. Geo. L u z e m . , 
. 10:142-400. 
Hus ted t , P. (1922) - Die Bac i l l a r i aceen-Vege ta t ion des Lunzer 
Seengebietes. I n t . Rev. G-eramten Hydrobiol . , 10:40-74. 
Hutchinson, G.E. (1967) - A Trea t i se on Limnology Vol. I I -
In t reduc t ion to Lake Biology and the Limnoplankton, 
John Wiley and Sons. , Inc . New York, London, 1115 pp. 
Hutchinson, G.E. (1975) - A Trea t i se on Limnology V o l . I I I . 
Limnolo/jical Botany. John Wiley and Sons. I n c . , New York, 
London. 
Hynes, H.B.N. (1941) - The taxonomy ajid ecology of t he nymphs 
of B r i t i s h P lacopters , with notes on the adu l t s and 
eggs. Trans. R. Bntomol. Soc. London, g i ;459-557. 
Hynes, H.B.N. (1961) - The i nve r t eb ra t e fauna of a Welsh 
Mountain Stream. Arch. Hydrobiol . . 37;344-388. 
Hynes, H.B.N. (1964) - The use of biology in the study of 
water pol lu t ion , Ghem. Ind . . 2_:435-436. 
Hynes, H.B.N., N.K. Kaushik, M.A. Lock, D.L. Lush, Z.S. Stocker , 
R.R. Wallace and D.D. Williams (1974) - Benthos and 
Allochthonous Organic Matters in Streams. J . F i s h . Res. 
Bd. Canada, l l ( 5 ) : 5 4 5 - 5 5 3 . 
- 67 -
Jackson, C.T. (1844) - Fish and s h e l l s from Lake super io r . 
Proc. Boston Soo. Nat. H i s t . . 1:198. 
Jacobsen, 0 . 3 . (1976) - Udtomning of raobilt phosphor f r a 
danske sedimenter. In , BiolOi^isk omsattning i aediment, 
Proc. Forth Sediment 3ymp. Norr Malma (1975) SWf PM. 
674;145-159^ 
Jacobsen, 0 . 3 . and 3.E. Jprgensen (1975) - A sub-model for 
n i t rogen re lease from sediments . Ecol. Model j . , 
1:147-151. 
Jh ingran , V.G. (1983) - Fish and F i s h e r i e s of India (2nd E d . ) . 
Hindustan Publishing Corporat ion, Ind ia , 666 pp. 
Jonasson, P.M. (1972) - Ecology and production of profimdal 
benthos in r e l a t i o n to phytoplankton in Lake Esrom. 
Oikos 3uppl . . l i : 1-148. 
Jonasson, P.M. (1975) - Populat ion ecology and production of 
benth ic d e t r i t i v o r e s . Verh. I n t . Ver. Limnol. , 19: 
1066-1072. 
Juday, C. (1922) - Quant i ta t ive s t u d i e s of the bottom fauna 
in the deeper waters of Lake Mendota. Trans. Wis. Acad. 
Sc i . Ar t s . Le t . , 20:461-493. 
Kamp-Nielson, L. (1977) - Modelling t h e temporal v a r i a t i o n 
i n sedimentary phosphorus f r a c t i o n s . In , Proc. SIL/ 
UNESCO Sediment Symp. Amsterdam. 1976. W. Junk. The 
Hague. 277-285. 
Kendal l , M.A. and J.R. Lewis (1986) - T^iporal and s p a t i a l 
pa t t e rn s in the recrui tment of Gibbula Umbi l i ca l i s . 
Hydrobiologia. 142:15-23. 
Kenk, R. (1949) - The animal l i f e of temporary and permanent 
ponds in southern Michingan. Univ. Mich. Mus. Zool. 
Misc. Publ . . 71:66. 
Khan, A.A. (1970) - Studies on the limnology and primary 
product iv i ty of Aligarh f reshwaters . Ph.D. Thesis of 
A.M.U. Aligarh, 166 pp. 
Krishnamurthy, K.N. (I960) - Prel iminary s tud ies on the 
bottom macrofauna of the Tungabhadra Hesei:voir. Proc . 
Ind. Acad. S c i . . ^ (8 ) :96 -103 . 
Kutty, M.K. and B.N. Desai (1968) - A comparison of the 
eff ic iency of t he bottom samplers used in ben th ic 
s tud ies off Cochin. Mar. B i o l . . 1:168-171. 
- 68 
Lang, C. (1985) - Eut rophica t ion of Lake Geneva ind ica ted by 
the oligochaetes communities of the profundal. Hydro-
b io lo£ia , 126:237-243. 
Lasse r re , P . , J . Renaud-Mamant and Cast e l (1976) - Metabolic 
a c t i v i t i e s of meiofauna communities i s a semi-enclosed 
Lagoon. P o s s i b i l i t i e s of t rophic competition between 
meiofauna and mugilid f i s h . In', G. Persoone and E. 
Jaspers ( e d s . ) , populat ion dynamics, Proc. 10th eu r . 
Symp. Mar. Biol , Vol .2 , Univ. Press Wetteren 393-414. 
Las te in , S. (1976) - Hecent sedimentation and resuspension 
of organic matter in eutrophic Lake Esrom, Denmark. 
Oikos, 22:44-49. 
Leaamer, M.A., H. Williams, M. Harcup and B.D. Hughes (1971) -
A sircvey of the macro-fauna of the r i v e r Gynon, a 
pol luted t r i b u t a r y of the r i v e r Taff (South Wales), 
Freshwater B i o l . . 1:339-367. 
Lewis, P.Gr. and A.W, Stoner (1981) - An examination of methods 
fo r sampling macrobenthos in seagrass meadows. B u l l , 
mar. S c i . . 21:116-124. 
Lewis, J.fi . (1986) - L a t i t u d i n a l t rends in reproduct ion, 
recruitment and popula t ion c h a r a c t e r i s t i c s of some rocky 
l i t t o r a l molluscs and c i r r i p e d e s . Hydrobiologia, 
142:1-13. 
L i e , U. and M.M. Pamatmat (1965) - Digging c h a r a c t e r i s t i c and 
sampling eff ic iency of the 0 .1 m^  Van Veer grab , Limnol. 
Oceanogr., 10:379-384. 
L i t c h f i e l d , CD. and G.D. Floodgate (1975) - Biochemistry 
and microbiology a n a l y s i s . Mar. B i o l . . 3Q:97-103. 
Mait land, P.S. and P.M.G. Hudspith, (1974) - The zoobenthos 
of loch Leven, k i n r o s s , and es t imates of i t s product ion 
in t h e sandy l i t t o r a l area during 1970 and 1971. Proc . 
R. Soc. Bdinb,. B14:219-239. 
Mandal, B.K. and S.K, Moitra (1975) - Studies on the bottom 
fauna of a freshwater f i sh pond at Bardwan, J , In land 
F i sh . Soc, India , 7:43-48. 
Mare, M.F. (1942) - A study of marine benthic community with 
spec ia l references t o the micro-organisms, J , Mar. 
B i o l , Ass. U.K.. 2^:517-554. 
- 69 -
Marshal l , K.C. (1976) - I n t e r f a c e s i n Microbial Ecology. 
Harvard Univ. Press Cambridge, Mass., 156 pp. 
Mclntyre, A.D. (1969) - Ecology of marine meiobenthos. B i o l . 
Rev.. 44:245-290. 
Mclntyre, A.D. (1971) - Ef f ic iency of the benthos sampling 
gear . In , N.A. Holme and A.D. Mclntyre ( e d s . ) . Methods 
fo r the study of Marine Benthos I .B .P . Hand Book 16" 
Black Well S c i e n t i f i c Pub l i ca t ion , Oxford 140-146. 
Meadows, P .S. and J.G. Anderson (1968) - Micro-organisms 
at tached to marine sand g r a i n . J . Mar. B io l . Ass. 
U.K., 48:161-175. 
Meuche, A. (1939) - Die Fauna in Algenbewuchs. Arch. Hydrobiol . . 
24:349-620. 
Michael, G.R. (1964) - Limnological i nves t i ga t i ons on pond 
plankton, macrofauna and chemical c o n s t i t u e n t s of water 
and t h e i r bearing on f iah product ion. D. P h i l . Thes i s , 
Univers i ty of Ca lcu t t a . 
Michael, P. (1984) - B io log ica l methods f o r f i e l d and l a b o r a t o r y 
i nves t i ga t i ons . L.C.E.U. Tata-McGraw H i l l P u b l i c a t i o n 
Company Ltd. Tlndia) , 
Minkoff, G., E. Lubzens and D. Kahan (1983) - Environmental 
factoT-s affecting hatching of r o t i f e r (Brachionus 
p l i c a t i l i s ) r e s t ing eggs. Hydrobiologia. 104:61-69. 
Minshal l , G.W. (1967) - Role of al lochthonous d e t r i t u s in 
the t rophic s t r u c t u r e of a woodland springbrook 
community. Ecology. 48:139-149. 
Moitra, S.K. and M.L. Bhowmick (1968) - Environmental f a c t o r s 
a f fec t ing the f ish food in f reshwater f i s h e r i e s at 
Kalyani West Bengal. Ph.D. Thes is , Xalyani U n i v e r s i t y . 
Naidu, K.V..and K.A. Naidu (1979) - Some freshwater o l igochae ta 
from Kashmir, I nd i a . Proc. Indian Acad. S c i . . 88:411-419. 
Needham, J . C . , P.S. Galtsoff, P .S . Welch and F.E. Lutz (1959) -
Culture Methods fo r I nve r t eb ra t e Animals. S-526- Dover 
P res s , 101 pp. 
Nicholson, H.A. (1873) - Contr ibut ion to a fauna Canadensis; 
being an account of the animals dredged in Lake Ontar io 
in 1872. Can. J . Sc l . L i t . H i s t . U .S . . 12.:490-506. 
- 70 
Odum, E.P. (1971) - Pundamentals of Ecology. W,B. Saunders, 
Phi ladelphia , 574 pp. 
Odum, W.S. and M.A. Heywood (1978) - Decomposition of i n t e r -
t i d a l f reshwater marsh plants pp. 89-97. In .R.B. Good, 
P. Whii^ass, R.L. Sympson and G.G. Jackson ( e d s . ) . 
Freshwater Wet Lands. Academic P r e s s , New York N.Y. 
Olive, H.J . and G.A. Deunbach (1973) - Benthic macroinver te -
b r a t e s as indica1;ors of water q u a l i t y in whetstone creek . 
Morrow country, Ohio Scioto River B a s i n ) . Ohio J . S c i . . 
21(3):129-149. 
Osborne, J .A . , M.P. Waniel is ta and A. Yousuf (1976) - Benthic 
fauna species d i v e r s i t y in s ix c e n t r a l F lo r ida Lakes in 
Summer. Hydrobiologia. ^8(2) :125-129. 
Pahwa, D.V. (1979) - S tudies on the d i s t r i b u t i o n of the 
benthic macro-fauna in the s t r e t c h of fuver Ganga. 
Indian J . Anim. S c i . . 49:212-219. 
Parsons, T.R., M. Takahashi and Hargrave (1977) - B io log ica l 
Oceano^raphic Processes (2nd e d i t i o n ) . Pergamon P r e s s , 
332 pp. 
Pennak, R.W. (1939) - The microscopic fauna of the sandy 
Beaches. Am. Assoc. Adv. Sc i . P u b l . , (10):94-106. 
Petersen , G.G.J. (1913) - Valuation of t h e sea I I . The animal 
communities of t he sea bottom and t h e i r importance f o r 
Marine Zoogeography. Rey, Dan. B i o l . S t i n . . 21:1-44. 
Pe te rsen , W. (1926) - Seasonal success ion of animals in a 
chara c a t t a i l oond. Scology. 7:371-377. 
Pomeroy, L.R.(1959) - Algal p roduc t iv i ty in s a l t Marshes of 
Georgia, Limnol Oceanogr.. i :386-397 . 
Powers, C.F. and W.P. Alley (1967) - Some preliminary obser -
vat ions on the depth d i s t r i b u t i o n of macrobenthos in 
Lake Michigan. Univ. Mich. Great Lakes Res. Div. Rep. , 
10:112-12 5. 
Prashad, B. (1922) - Observations on the i nve r t eb ra t e fauna 
of the Kumaon Lakes I I I . The f reshwater Mollusca. 
Rec. Ind. Mus.. 2 i ( l ) : l l - 1 8 . 
Rai , D.N., S.P. Roy.and U.P. Sharma (1981) - Freshwater 
gastropods (Mallusca) communities s t r u c t u r e in r e l a t i o n 
to the macrophytes of l i t t o r a l zone of a fish pond at 
Bhagalpur (Bihar) . Indian J . i jco,, 8:88-95. 
- 71 -
Hajan, S. (1966) - Environmental s t u d i e s of the Chilka Lake. 2, 
Benthic animal communities, Ind ian J . F i s h , . ( In P r e s s ) . 
Raman,R.,3.R. Ghosh and D.K. Ghatterjee (1975) - Studies on 
the ecology of f i sh pond with s p e c i a l reference t o 
bottom fauna. J . Inland F i sh . Soc. India , VII :173-181. 
Rawson, D.3. (1930) - The "bottom fauna of Lake Simcoe and 
i t s r o l e in the ecology of the Lake. Univ. Toronto 
Stud. Pub. Qnt. Fish. Res. Lab . . ^ : 1-183. 
Raymond, E.G. and W. Stegner (1985) - A new q u a n t i t a t i v e 
grab for sampling benthos. Hydrobiologia, 126(1) :91-94. 
Rodina, A.G. (1963) - Microbiology of d e t r i t u s of l ake . Limno3 
Oceanogr.. 8:388-393. 
Roland, L. (1967) - Comparative e f f i c i e n c i e s of van veen and 
Smith Mclntyre grab samplers as revealed by Motion 
P i c t u r e . Ecology. £8(1):168-169. 
R o l l , H. (1939) - Zur Terminologic des Periphyton. Arch. 
Hydrobiol . . ^ : 59-69. 
Ros i l lon , D. (1985) - Seasonal v a r i a t i o n s in the benthos of 
a chalk t rou t stream, the River Samson, Belgium. 
Hydrobiologia. 126;253-262. 
Rut tner , A. (1980) - The abundance and d i s t r i b u t i o n of F i l i n i a 
t e rmina l i s in var ious types of Lakes as re la ted to 
temperature, oxygen and food. Hydrobiologia, 73:169-175* 
Sanders, H.L. and R.R. Hess le r (1969) - Ecology of the deep -
sea benthos. Science, 163:1419-1422. 
Sassuchin, D.N., N.M. Kabanov and K.S. Neiswestnova (1927) -
ijber d ie mikroskopische pflanzen und Tierwelt der 
sandflache der Okaufers bei.Nurom. Russk. g i d r o b i o l . 
Zh(Russ. Text. 6:57-87), (Germ. Summ. 81-83). 
Schurtema, G.A. and R.E. Powers (1966) - The d i s t r i b u t i o n of 
benth ic fauna in Lake Huron. Univ. Mich. Great Lakes 
Res. Div. Publ . . 1^:155-165. 
Simon, N .S . , M.M. Kenedy and C.S. Massoni (1985) - Evaluat ions 
and use of a d i f fus ion con t ro l l ed sampler f o r determining 
chemical and D.O. gradient at the sediment water i n t e r -
face . Hydrobiologia. 126.(2): 135-141. 
- 72 
Smith, S . I . (1974) - The cxustacea of the f reshwaters of 
the United S t a t e s , Synopsis of the h i ^ e r f reshwater 
Crustacea of the northern United S t a t e s . Rep. U.S. 
Gomm. F i s h . , 1872-73(2):637-665. 
Sreenivasan, A. (1969) - Eutrophicat ion t r ends i n chain of 
a r t i f i c i a l Lakes in Madras, Ind ia . Environ. Heal th . 
11:392-401. 
Sr ivastava, V.K. (1956) - Bottom organisms of a f reshwater 
f ish tank. Gurr. S c i . . 22.:158-159. 
Sr ivastava, V.K. (1959) - Studies of freshwater Dottom fauna-
I l - q u a l i t a t i v e composition and v a r i a t i o n of t he ava i lab le 
food supply of t he f i s h e s . Proc. n a t . Acad. S c i . . Ind ia . 
22:207-216. 
S t ee l e , J.H. and I . E . Baird (1968) - Product ion ecology of a 
sandy beach. Limnol. Oceanogr., 13:14-25. 
Stevenson, L.H., G.S. Millwood and B.H. Hebeler (1974) -
Aerobic h e t e r o t r o p h i c b a c t e r i a l populat ions in e s t u a r i n e 
water and sediments. In , Effect of the Ocean Environinent 
on Microbial A c t i v i t i e s . Eds. R.R. Gowell and R.Y. Morita. 
Univers i ty Park Press , Balt imore, 268-285. 
Stimpson, W. (1971) - On the deep water fauna of Lake 
Michigan. Am. Na t . . £:403-405. 
Thorson, G. (1957a) - Bottom communities. Mem. Geol. Bco. 
Amer,, 67(1) :46l-534. 
Thorson, G. (1957b) - Sampling the benthos p. 61-73, In , J.W. 
Hedgpeth obtaining ecological data i n the sea. Geol, 
Soc. America. Memori.,: 67 . 
T ie t jen , J.H. (1980) - Microbial meiofaunal i n t e r r e l a t i o n s h i p : 
a review. In, Microbiology, 1980 VIII Conf. am. Soc. 
Microbiol . On Ecology. Am. Soc. Mic rob io l . . Washington 
P.O., U.S.A.. 335-338. 
Toetz, D.W. (1971) - Diurnal uptake of WO3 and 1^4 by 
ceratophyllum-periphyton community. Liranol. Oceanogr. . 
16:819-822. 
Tonapi, G.T. (1971) - Studies on the f reshwater and amphibious 
Mollusca of Poena with notes on t h e i r d i s t r i b u t i o n -
Part I I , J . Bombay Nat. H i s t . S o c , 68(1) :115-126. 
75 -
Trivedy, R.K. and P.K. Goel (1Q84) - Chemical and BiolO|gical 
Methods for Water Pol lu t ion S t i d i e s . Environmental 
Publ . Karad ( Ind i a ) , 215 pp. 
Vant, V.N., R.J . Davie s-Golley, J . S . Claton and B.T. Coffey 
(1986) - Macrophjrte depth l i m i t s in Is land (Newzealand) 
Lakes of d i f ferent c l a r i t y . Hydrobiolgia . l H * 55-60. 
Verma, 3.R. , A.K. Tyagi and R.G. Dalela (1978) - Po l lu t ion 
s tud ie s of few r i ve r s of V/estem U.P. with reference 
t o b io log ica l Ind ices . Indian Acad. S c i . , 87(3): 
No.6:123-151. 
Ward, E.B. (1940) - A seasonal popula t ion study of pond 
entromostraca in the Cincinnati region. Am. Midi. 
l l a t . , 23:635-691. 
Warming, E. (1895) - Plantesamfund G-rundtrak of den okologiske 
plantegeographiT Kjobenhavn (German t r a n s . 1896, English 
as Ocology of p l an t s , new ed. with a s s i s t a n c e of M. Vahl, 
t r a n s . P. Groom, and I .E . Balfour . Oxford, 1909). 
Warming, E. (1923) - Okologiens Grundformer. Vakast t i l en 
Systema t i s ording. K. danske Vidensk. s e l sksk r . 
Natur. Mat. Afd. 8. Raekke. rV:119-187. 
Welch, P .S . (1948) - Limnolo^ical Method. McGraw H i l l Book 
Co., New York, 381 pp. 
Welch, P .S . (1952) - Limnology. McGraw H i l l Book Co., Inc . 
New York, 538 pp. 
Wieser, W., J . Ott , P. Schiemer and E. Gnaiger (1974) - An 
eGOphysiological study of some meiofauna spec ies 
inhabi t ing a sandy beach at Bermuda. Mar. B io l . 
26:235-248. 
William, A.S. and J.G. Nickum (1986) - Re la t ive abundance of 
Macroinvertebrates found i n h a b i t a t a s soc i a t e with 
backwater area confluences i n pool 13 of the upper 
Miss i s s ipp i River. Hydrobiologia, 136:113-120. 
Williamson, C. (1983) - Inve r t eb ra t e predat ion on planktonic 
r o t i f e r s . Hydrobiologia. 104:385-596. 
Woelkerling, W.J. (1976) - Wisconsio Desmids. I . Aufwuchs and 
Plankton Communities of Selected acid bogs. Alkaline 
bags, and closed bogs. Hydrobiologia. 48(5):209-252. 
74 -
Wood, E.J.?. (1965) - Marine Microbial Ecology, Heinhold. 
New York, 243 pp. 
ZoBell, C.E. (1946) - Marine Microbiology, Chronica Botanica, 
Waltham, Mass, 240 pp. 
SUMMARY 
A study was conducted on the benthic communities of 
the two ponds, viz. Lai Diggi Pond and Medical College Pond. 
The Lai Diggi pond is a perennial pond having an area of 
about 0.8 hactare. Presence of suitable and stable organic 
particulate substrate and absence of rooted aquatic vegeta-
tion are the striking features of the Lai Diggi pond. On 
the other hand Medical College pond is also a sewage fed 
pond but with less organic matter, and presence of hydro-
phyte increased its potentiality. Lai Diggi pond was found 
to be more organically polluted than the Medical College 
pond. 
Significant differences occurred in the population 
densities and distribution of benthic organisms in these 
two ponds. The total benthos ranged from 3924/m^ to 5583/m^ 
in Lai Diggi and 4233/m to 6032/m in Medical College pond. 
It was observed that the population densities at different 
stations did not show much variation in number but monthly 
variations were distinct. Higher quantities were mainly due 
to the abundance of blood worms and sludge worms in Lai Diggi 
pond, whereas gastropods alongwith blood woims showed abundance 
in Medical College pond, A compaistive study ot the two ponds 
- 1 1 -
has revealed the q u a l i t a t i v e and q u a n t i t a t i v e r id ineas of 
ben th ic organisms in Medical College pond. This r i chness 
was mainly due to presence of l a r g e number of aquat ic p l an t s 
along the shore l i n e . In Lai Diggi pond, benthic fauna was 
represented by aquat ic i n sec t s , o l igochae tes , nematodes, 
ostraco'ds and few r o t i f e r s in order of abundance. Among 
i n s e c t s , d ip terans (mainly Qhironomus) were found to be in 
abundance. Ephemeroptera and hemiptera were very s ca rce , 
while odonata, ple.coptera and hydracar ina were completely 
absen t . Tub if ex and nematodes were numerous in t h i s o rgan i -
c a l l y r i ch h a b i t a t . Loose muddy sediment seemed t o be 
unfavourable f o r gastropods and so they were never recorded 
in the samples. The most t o l e r a n t forms of r o t i f e r s (Rota r i a 
^^d F i l i n i a ) were also present but l e s s in number. 
The Medical College pond was charac te r i sed by presence 
of i n s e c t s , gastropods, o l igochae tes , ostracods, nematodes 
and r o t i f e r s in order of abundance. Among i n s e c t s , d i p t e r a , 
hemiptera were more dominant groups . Genera represent ing 
ephemeroptera, coleoptera and p lecopte ra were a lso found in 
appreciable number. Tubifex and nematodes were recorded but 
r e l a t i v e l y l e s s in number. Few r o t i f e r s and ostracods were 
a lso co l l ec ted during the study per iod. 
Pa t t e rn of d i s t r i b u t i o n and abundance of raacrobenthos 
appeared to be affected by var ious subs t r a t e s . I t i s observed 
t h a t Medical College pond supports many taxa but r e l a t i v e l y 
- I I X 
l e s s in number of the i n d i v i d u a l s per taxon,whereas Lai 
Diggi pond usual ly has few taxa but la rge number of 
i n d i v i d u a l s . Present study has a lso revealed tha t the mud 
h a b i t a t i s l e s s d is turbed (chemically or physical ly) and 
more s t a b l e . In Lai Diggi pond, t he re fo re , species compo-
s i t i o n remained very s tab le and population densi ty of the 
dominant taxa varied l i t t l e . 
I t i s concluded tha t d i v e r s i t y is a lso r e l a t e d to 
s t a b i l i t y of the bottom h a b i t a t and does not depend only 
on the produc t iv i ty . Benthic fauna, such as Chironomus. 
Tubifex and nematodes have been found to be associa ted with 
r i ch organic po l lu t ion ind ica t ing high eu t roph ica t ion . There 
may be several other f a c t o r s con t ro l l i ng the production and 
d i s t r i b u t i o n of benthic organisms l i k e temperature , depth, 
composition and chemical nature of the bottom sediments e t c . 
They a l l have been s tudied here in r e l a t i o n to standing 
crop of benthic organisms. 
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